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Summary: The purpose of this essay is to obtain empirical estimates of in- 
vestors’ expectations and preferences; in particular estimates of the expected price 
of common stocks, of the expected risk on common stock, and of the preferences of 
investors for taking or not taking on risk. A generalized theory of warrant prices is 
first developed, then a particular formula for the prices of warrants is derived on the 
assumption that investors think stock prices are lognormally distributed. This as- 
sumption is at least partly justified by empirical tests which show that actual stock 
prices are not only lognormally distributed but also follow a simple random walk. A 
statistical technique for estimating investors' expectations and preferences and also, 
incidentally, for explaining warrant prices is derived in an appendix. The data used 


were from the periods of the late 1920's, early 1930's and middle 1950's. The em- 
pirical results show first that the theory explains warrant prices with hardly any 
error. There were some difficulties in estimating expected stock prices, but the re- 


sults indicate that it is usually quite close to the current price of the stock. The es- 
timates of expected risk show that it is highly influenced by the risk of the stock in the 
very recent past. The empirical results also showed that even investors in the quite 
speculative warrant market usually have to be paid for taking on risk. Finally the re- 
sults indicate that the time horizons of investors in the warrant market are not too 
long, and the expected returns on investing in warrants appear to be very low. 
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WARRANT PRICES AS INDICATORS OF EXPECTATIONS 
AND PREFERENCES 


Case M. Sprenkle 


1. Introduction 





The world of uncertainty has increasingly enchanted the economist in 
recent years. As opposed to his old habit of relegating this world to vague 
footnotes and appendices, his new habit has been not only to bring it into the 
larger type of his discussions but to incorporate it directly into his theories 
and even to build new theories around the explicit recognition of this world. 
In the history of the development of various fields of study it is often if not 
usually true that the growth of new theories has been followed, with substan- 
tial lags, by their application to empirical questions. The field of uncer- 
tainty in economics has followed this rule. Although theory based on un- 
certainty cannot be said to be fully developed, it still is quite far advanced 
in relation to any empirical work done. In fact, empirical work is still 
almost nonexistent. The primary purpose of this study is to present some 
empirical work by obtaining estimates of some variables which are relevant 
for any theory of uncertainty. 

Uncertainty affects decisions. Economists have increasingly granted 
explicit recognition to the fact that, since it is impossible to know for certain 
what will happen in the future, decisions can only be based on what is ex- 
pected to happen. Thus the importance of investigating how expectations are 
formed no longer needs to be emphasized. But in actual fact there has been 
little, if any, empirical work done with expectations. What expectations do 
people have, how do they form them, how do past events influence them-- 
these are questions which the economist cannot at present answer. This 
study attempts to obtain measures of expectations and their relations to past 
events. 

Decisions are made by choosing among alternative courses of action 
which have uncertain outcomes. But these alternative courses of action have 
differing amounts of uncertainty or risk. For instance, an investor might 
have to decide between investing in a "blue chip" stock or in a highly specu- 
lative uranium mining stock. The blue chip has relatively little risk--he 
thinks it highly improbable that its price will change drastically, and he is 
quite sure that it will pay its normal dividend. The investor does not think 
the return on the blue chip will be very uncertain. On the other hand, he 
thinks the return on the mining stock is very uncertain. There is a rela- 
tively great chance of incurring very large losses. His choice will depend 
upon not only what he believes the average return on each to be, but also on 
the effect of risk considerations. If he does not like to take on risk he will 
be less likely to choose the uranium stock, and if he likes to take on risk he 
will not especially care for the relative certainty of the blue chip. 

Thus a person's decisions are based not only on his expectations but 
also on his attitudes toward risk. A person who does not like risk, a "risk 
averter,'' will decide, among choices having the same returns, on the one 
with the least risk, and a person who likes risk, a "risk lover,'' will decide 
on the choice with the most risk. In between the two extremes are people 
who will decide on choices which have intermediate amounts of risk. If the 
amount of risk is of no importance to the investor in either way--he neither 
likes nor dislikes it--he is said to be risk neutral. At present we know very 
little about people's preferences toward risk. This study also attempts to 
obtain measures of these preferences. 

Although quantitative studies of expectations and preferences are 
needed in all the various branches of economics, it is clearly impossible for 
one study to attempt to fill these needs. This stuay is limited to the field of 
asset choice, and not only is it limited to this field but it is further limited 
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to a study of expectations and preferences toward one particular type of 
asset--certain cormmon stocks. The focus of this study is thus extremely 
narrow and it is made even narrower by the fact that the techniques derived 
here are in general not applicable to other fields nor even to a study of ex- 
pectations and preferences toward other types of assets, nor even to all 
common stocks. Yet it should not be inferred from this that the focus of 
attention of this study is so narrow as to render the study utterly useless. 
The stock market is an extremely important and interesting market, and a 
study of the expectations and preferences of investors in this market would 
be worthwhile in its own right. But further, there is reason to believe that 
expectations and preferences of investors in common stocks may be indic- 
itive of those of investors in other markets or even of other kinds of ex- 
pectations and preferences. There is no reason to believe that the relation 
between past experience and expectations in the stock market is so very dif- 
rent from this relation in other markets. 

2. Expectations 
tis necessary to understand just what expectations consist of before 
it is possible to develop relatively simple and efficient ways of describing 
and measuring them. Expectations are inherently subjective; they do not 
necessarily have any objective basis. Two people having exactly the same 







intelligence and information as to the variables affecting a certain future 
event will very likely have differing expectations as to the outcome. Since 
the world is uncertain, people's expectations are not usually formed by de- 
ciding which of the many possible outcomes will actually occur. Instead ex- 
pectations will most likely consist of estimates of the likelihoods of each of 
the possible outcomes occurring. The person in effect assigns a probability 
to each of the various possible outcomes. If these were objective probabil- 
ities which gave, for instance, the chance of obtaining any number of heads 
in a large number of throws of a coin, we could determine the chances of 
obtaining any number by means of a frequency function. In the same way, we 
can describe expectations by means of a subjective frequency function or 
subjective probability distribution of expected outcomes. These distributions 
f ted outcomes can be of almost any size and shape or form; for in- 
stance, the outcomes can be binomially, rectangularly, normally, etc., 
distributed. The problem of describing and measuring these distributions 
consists of finding the correct form or shape of the distribution and then 
obtaining measures of its relevant parameters. In this study we are par- 
ticularly interested in investors' subjective probability distributions of ex- 
pected changes in the prices of common stocks. Reasons are given below 
for assuming that the form of these distributions is lognormal. 

We are interested in obtaining measures of two aspects of these 
distributions; we need some kind of measure of central tendency and also 
some kind of measure of risk. For a measure of central tendency we will 
ise the mean of the distribution and for a measure of risk we will use the 
variance or standard deviation, Any investor would be willing to pay more 





1. The explicit use of these measures and some of the implications of their 
use were first developed by Harry Markowitz in ''Portfolio Selection, " 
Journal of Finance, vol. VII, no. 1 (March 1952), pp. 77-91. This method 
of analysis has proved especially fruitful and much recent work has been 
based upon it. This study is, of course, heavily dependent upon this work, 
and grateful acknowledgement of this author's debt is hereby made. Fora 
discussion of the advantages and disadvantages of some alternative measures 
of central tendency and risk, see Harry Markowitz, Portfolio Selection, Ef- 
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for a stock the higher the mean expected future price is. Given any mean 
expected future price, the higher the variance of expected prices the less 
would a risk averter pay for the stock but the more would a risk lover pay 
for it, Thus it is assumed that an investor's expectations as io future prices 
of common stocks can be fully described by two parameters, the mean ex- 
pected price and the variance or standard deviation of expected prices. His 
decisions are based, then, on these two parameters and upon his preferences 
toward risk. The explicit purpose of this essay, then, is to obtain quanti- 
tative measures of particular investors’ mean expected change in stock prices, 
the variance or standard deviation of changes in stock prices, and his pref- 
erences toward risk, 

Since all expectations and preferences are inherently subjective, 
serious problems arise in trying to obtain quantitative measures of them. 
There are three general methods of obtaining these measures. The first is 
simply to ask appropriate people what they expect and what their preferences 
are. This is the most direct method, and it has been used with varying de- 
grees of success in some areas, but it is usually hampered by the inability 
and/or unwillingness of people to quantify their estimates of their expecta- 
tions and preferences. The second method is to assume that expectations 
are based in a particular way on what has happened in the past; for instance, 
expected risk might be assumed to be some function of historical risk de- 
fined in a particular way. On the basis of these assumed expectations, one 
could infer implicit values of preferences from decisions people actually 
make. This method is open to the objection that there is no way to check 
these assumptions so the values of the parameters obtained may be com- 
pletely worthless. It has to be used in conjunction with some other method. 
The third method is to deduce people's expectations and preferences from 
their actual decisions on the assumption that they act rationally in accord- 
ance with their beliefs and preferences. The trouble with this latter method 
is that it is usually impossible to separate the effects of their expectations 
from their preferences. It is not surprising, then, that little quantitative 
work has been done in view of the difficulties of all these methods. How- 
ever, it is possible, in theory at least, to use the latter method and 
separate out the effects of expected mean values, risk, and preferences 
at least one type of asset--certain common stocks. Basically this should 
be possible because there are two inter-connected assets, one of which is 
an option to buy or sell a particular common stock at a certain fixed price 
(called the exercising price) during a fixed time period. The mathematical 
expected value of the option depends not only on the expected mean price 
of the stock but also on the size and shape of that part of the distribution 
of expected stock prices which lies above the exercising price. Thus the 
price which even a risk neutral investor is willing to pay for the option 
depends not only on the expected mean price of the stock but also on its 
standard deviation. This can be most easily seen by means of the simple 
examples given in Section 5. 

As will be explained below, by observing the actual prices paid for 
an option when the current price of the stock is changing, it should be 
possible to estimate what expectations (expected mean price and expected 
variance) the ''market'' or marginal investor must have had if it or he was 
investing rationally. These expectations are not those of the stock "market" 





ficient Diversification of Investments, Cowles Foundation for Research in 
Economics at Yale University, (New York, John Wiley & Sons, 1959), 
chs. 3 and 4. 
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or the marginal investor in the stock market, but rather the expectations 
of those in the option market, which can be different. 

An investor will pay a price for the option equal to its mathematical 
expected value as determined by his expected mean price of the stock and 
variance of expected stock prices only if he is risk neutral. If he is not 
risk neutral the price he is willing to pay for the option depends not only 
on its expected value but also on his preferences toward risk. In general, 
options have more risk than the common stock itself since a given percentage 
change in the price of the stock will result in a larger percentage change in 
the price of the option. This attribute of an option we can call leverage since 
it is similar to the increased risk which the stock of a highly leveraged 
company has in comparison with what it would have if the company were not 
highly leveraged. Since the concept of leverage is quite hazy, the following 
section will develop measures of leverage. It will be shown there that the 
price an investor is willing to pay for leverage can be taken as a measure 
of his preferences toward risk. It will be shown below that in theory it 
should be possible to estimate the price that investors in the option market 
are willing to pay for leverage, and a measure of their preferences toward 
risk can be obtained. Thus a study of option prices should in theory enable 
us to obtain quantitative measures of not only the mean price of different 
stocks and their expected variances expected by investors in the option 
market, but also quantitative measures of their preferences toward risk. 
Unfortunately, it was found that in general the data would not support the 
estimation of all three of the parameters--expected mean prices, expected 
variances, and preferences toward risk. In fact it was found possible to 
estimate only whether investors in the option market preferred to take on 
risk or preferred not to take on risk ami the variances of the prices of the 
stocks expected by these investors. These estimates were made on the 
basis of a particular assumption as to expected mean prices. However, 
there are reasons for believing that the particular assumption made is 
not unrealistic. To offset the loss of any estimates of expected mean 
prices it will be shown that it is possible to obtain estimates of the rate 
of return or discount rate required by investors in the option market. 
These rates of return are particularly useful as an added indication of 
these investors' preferences toward risk. 


3. Leverage 

The concept of leverage is particularly hazy and iil defined in the 
literature, It is usually explained by the use of simple examples and is 
hardly ever defined except in terms of these particular examples. The con- 
cept of leverage always refers to some kind of asset; the asset has or 
contains leverage. This is true eventhough we speak of a "highly leveraged 
(or levered) company. '' What we really mean is that the stock of that 
company is highly leveraged. When we speak of leverage we must be re- 
ferring to particular assets. 

The most essential feature of leverage is that it increases the amount 
of risk or uncertainty of the asset; that is, the higher the amount of leverage 
an asset has, the greater the risk or uncertainty in the price of that asset. 





1, For instance, Graham and Dodd define leverage as "a quantity or at- 
tribute of a common stock produced by the presence of a substantial pro- 
portion of senior capital, and producing in turn large changes in earning 
power and value of the common stock in response to relatively small changes 
in the earning power and value of the corporation as a whole."' Benjamin 
Graham and David L. Dodd, Security Analysis, 3rd ed. , (McGraw Hill, 
New York, 1951), p. 556. 
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The asset usually considered in the simple examples is common stock. The 
amount of leverage’per dollar of stock is usually either measured by the debt- 
equity ratio or the total assets-equity ratio of the company. Let us see what 
is implied by these measures of leverage. 

We define the debt of a corporation to be the face value of all long term 
debt outstanding (D) , equity to be the book value of all the common stock 
(C) , and total assets to be the sum of the debt plus equity defined in this way 
(A). Then A=C+D. The debt equity ratio is D/C and its total assets 
equity ratio is A/c . For simplicity we assume there is no preferred stock. 
Suppose there is a corporation with total assets of one million dollars anda 
mean return of 10% per year on the million dollars. Suppose that dollar re- 
turns are lognormally distributed implying that there is an equal chance of 
future returns being either 11% or 9% per year, 12% or 8% per year, or in 
general 10 + x% or 10 -x% per year. Suppose further that this corpora- 
tion has no debt--only equity; then the mean return on equity will also be 
10% and future returns will be lognormally distributed. Let r. = percentage 
return on total assets, rg, = percentage return on equity. If the current 
priceof the stock (Ps) is proportional to rg at all times, thatis, Ps 
= kr, where k = price-earnings ratio and is assumed constant, then it 
will also be distributed lognormally if r, is so distributed. The standard 
deviation of Ps will be k times the standard deviation (9, lof.zr,. ¥ 
rg rises from 10%to 11%, Ps will rise from k(.10) to *®k(.11). This 
is the case of a nonleveraged company. Its debt-equity ratio is 0 and its 
total assets-equity ratio is 1. Since a company with no debt is said to be 
nonleveraged, it is better to use a measure of the amount of leverage which 
is zero inthis case, The debt-equity ratio is better than the total assets- 
equity ratio. The amount of leverage (L) is usually considered to be 
L=D/C or A/C-1. 

Now consider another corporation which has the same total assets, 
mean return on total assets and standard deviation of mean return. The 
only difference between the two corporations is that 50% of the total assets 
of the latter is represented by bonds which bear interest at, say, 5% a year. 
Then the mean return on equities is 15% instead of 10% as in the previous 
example--interest payments would be $25,000 per year and the mean dollar 
return on equity $75,000. Since the book value of equity is now $500, 000, 
mean percentage return on equity r, is 75/500 or 15%. Suppose that 
r, rose to 11%; the dollar return on total assets rose to $110,000. Then 
rg would rise to 85/500 or 17%. The same rise in r, in the first ex- 
ample led to a rise in Tr. of only 1% instead of 2%; thus the standard de- 
viation of rg is twice as great with 50% of total assets represented by 
equity compared with the case when 100% of net worth was represented by 
equity. This company is said to be leveraged. Its debt-equity ratiois 1 
and its total assets-equity ratio is 2. If k is the same in both these cases 
then the standard deviation of Ps when A/c = 2 is twice as great as when 
A/C =1, The existence of leverage leads to a higher risk on the stock, and 
in fact the risk on the stock is directly proportional to the amount of lever- 
age measured by the asset-equity ~ tio. 

This result is independent of the interest rate paid by the firm on its 
debt. Suppose the firm pays 10% per year instead of 5% as in the above ex- 
ample. Its yearly interest payments are then $50,000 and its mean dollar 
return on equity is $50,000 so r, is now 10% instead of 15%. If rg now 
rises from 10% to 11%, rg, will be 60/500 or 12%. Again its standard 
deviation will be twice as great as when A/C =1. The interest rate on 
debt does not influence the amount of leverage nor the standard deviation 
of rs 


In these simple examples the amount of leverage is best given by the 
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debt-equity ratio, D/C . This measure gives the amount of leverage per 
dollar invested; thus the total amount of leverage which a share of the stock 
has is given by Ps(D/C) . But the debt-equity ratio is only of interest be- 
ause it affects returns on various assets. It does not affect r, , but it 
does affect r,. It also affects the interest charges on its debt since a 


large amount of debt means a greater chance of default. This factor does 
not affect the amount of leverage itself, but, of course, is of interest to 
prospective lenders. r,. is affected since its standard deviation is higher. 


rhe rise in ois really the crucial factor--this is what is of interest 
~ 
to the investor in the corporation's stock. The amount of leverage per 
dollar as measured by the debt-equity ratio 1s really a simple proxy for 
the fact that o is raised if there is leverage. If o = the standard 
r r 
deviation of percentage returns on total assets, we could define the amount 
oO 
r 
_ ' ~ l : 
of leverage per dollar of stock to be L os 5" That this measure 
a 


of leverage is equivalent to the debt equity ratio is easily seen. Let Ro = 





R 
- a 
dollar returns on total assets. Then r_ = — , and thus Ao = 6. 
a A r R 
R -D a a 
a i . t 
But r a -weer where i is the interest rate on the gompany s in- 
s 4 r 
. me . s 
debtedness , andthus Co oO . Therefore ~— = —— and the 
+ Ro C o.. 
5S 


a 
two measures of leverage are identical. 


With this new measure of leverage, the concept need not be re- 
stricted to these simple examples. It can be used to compare any two as- 
sets whose returns and variance of returns are related. For instance, a 
person who makes a down payment on a house and takes out a mortgage 
takes on leverage. The returns and variance of returns on the down pay- 
ment are related to those of the total value of the house. Similarly, if we 
want to find the leverage that an option to buy a particular stock has in 
comparison with the stock itself, the general formula holds. [If a . 


the standard deviation of percentage changes in the price of the option 





and o - * the standard deviation of percentage changes in the price of the 
? 
stock, then the leverage which one dollar invested in the option has above 
0 
"1 
and beyond any leverage the stock has is, L = - 1. The total 
o 
r _~ 
o 2 
"1 
quantity of leverage the option has is, Q = P z - | where P =the 
r 
2 





1. Modigliani and Miller s eem to suggest a definition similar to this. At 
one point they define leverage as "financial risk. '' This term, however, 
is left vague and in the rest of their work they use the debt-equity ratio as 
the measure of leverage. This is legitimate for their use since they com- 
pare the leverage of s tocks of corporations which they assume to have 
nearly equal standard deviations of percentage returns on net worth. See 
Franco Modigliani and M. H. Miller, ''The Cost of Capital, Corporate 
Finance, and the Theory of Investment, '' American Economic Review, 
vol. XLVIII, no. 3, June 1958, pp. 261-297. See especially pp. 267-276. 
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price of the option. 
If one asset has leverage in comparison to another related asset, it 

has more risk than the other asset. But as we have seen from the previous 

section, investors base their decisions on both the risk and return of an 

asset. If an investor likes risk, he will pay to obtain more of it. If two 

related assets have the same expected return but one has more risk than 

the other, a risk lover would pay more for the asset which has more risk. 

But to say that the one asset has more risk than the other is equivalent 

to saying that the one asset has leverage in comparison with the other. 

Then to say that a risk lover is willing to pay to obtain more risk is equiv- 

alent to saying that the investor is willing to pay a positive price for 

leverage. A risk averter, on the other hand, would only be willing to pay 

a negative price for leverage. We can define the price of leverage (P,) 

to be the price per dollar of the asset an investor would be willing to pay 

for one unit of leverage. If P' is the price he would pay for the asset if 

he were risk neutral, then the total quantity of leverage (Q) it has is 

Q=P'L. The total amount the investor is willing to pay for the leverage 

this asset has (A) is A=QP, = P'PL, . He would be willing to pay 

this much more for the asset with the leverage than he would for the other 

asset. The price (P) he would be willing to pay for the asset would be 

P= P'+A=P'LP, + P'=(1+ LP,)P'. If the investor were a risk 

averter P.e would be negative, and he would be willing to pay less for 

the ass et with leverage than he would for the other asset. In the case of 

stock options, P, = the price per dollar of option the investor is willing 

to pay for one unit of leverage, and the total amount he is willing to pay 

r 


l 


He would then 








for the leverage the option has is, A = P'P, 

| (or *2 
pay for the option P = P' + A = P' i! + P| - - 

] \o.. | 
tive, the investor will be willing to pay more for the option than a risk 
neutral investor, andif P, is negative he will be willing to pay less. 

Besides his being a risk lover there is another reason an investor 
might be willing to pay a positive price for leverage. If it is thought that 
the price of the nonlevered ass et will rise, then it must be thought that 
the price of the levered asset will rise by an even greater percentage. 
Thus if a risk averter thought the expected return of the leveragedasset 
was enough greater than the expected return of the other, even he would 
be willing to pay a positive price for leverage in order to gain a higher 
expected return. If we know that an investor thinks that the mean expected 
price is equal to the pres ent price of an asset, then if he is willing to pay 
a positive price for leverage, he must be a risk lover and the amount he 
is willing to pay is a good measure of his preferences for risk. With this 
assumption we can infer his preferences for risk by seeing how much he 
is willing to pay for leverage. 

Is there any limit to the amount which an investor would pay for an 
option? A risk averter would not pay so much for leverage that his pos - 
sible gain is completely offset by his payment for leverage, but for a risk 
lover, of course, this sets no limit. But either type of inve*tor may be 
able to obtain leverage by borrowing (buying on margin, mortgaging, etc.). 
(It is worth emphasizing that any investor who is willing to borrow would 
also be willing to pay a positive price for leverage.) The cost of leverage 
obtained in this manner is the interest rate at which he can borrow, and 
the investor would not pay more for obtaining leverage than the cost of 
borrowing. However, the capital market may be imperfect in the sense 
that the investor is unable to borrow. If this is the case there might be 


i 
t.... 


- 1 





' 
| . If P. is posi- 
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limit to the amount a risk lover would pay for leverage, and for a risk 
uverter the only limit would be at the point where his possible gains are 


otiset. 


4. Stock Options 

There are five types of stock options: rights, calls, convertible 
bonds, options, and warrants. They all have in common given exercising 
prices and given lengths of time during which they can be converted into 
stock by paying the exercising price. Rights are issued by the company 
itself, generally to existing stockholders. They are usually only ex- 
ercisable for a month or two at most and are marketable. Calls are issued 
by private individuals and sold through specialized dealers, Most are ex- 
ercisable for only six months or less and are marketable. ! Convertible 
bonds are issued by the company itself. They consist of two parts which 
cannot be physically separated, the ordinary bond part and the option part. 
It is impossible to buy or sell just the option part; thus there is no directly 
observable price for the option, The option part is usually exercisable 
over reasonably long periods of time--up to ten or twenty years, and the 
exercising price usually varies over this period. Options are usually 
issued to officers and key personnel of a company as a form of payment 
for services. When the owner converts his options, any gain made is 
taxed as a capital gain, and thus his net gain is greater than if he had been 
paid a similar amount in the form of a salary. These options are always 
nonmarketable, Warrants are issued by the company itself. They are 
usually exercisable for reasonably long periods of time, a few of them 
having infinite exercising periods, and they are always marketable. 

Although this study is primarily concerned with warrants, much 
of the theory is directly applicable to any kind of stock option. However, 
the empirical methods developed here depend upon the option's being 
marketable and having a relatively long exercising period. This means 
that these methods cannot be used with rights, calls, and options. They 
could be used with convertible bonds by separating the price paid for the 
bond part from that for the option part. This could be done by equating 
the price paid for the bond part to the price paid for bonds which are 
similar in every way except for being nonconvertible. Since there are 
very many convertible bonds at present, expectations of the future prices 
of a wide range of stocks can be obtained. For two reasons, however, 
convertible bonds are not used in this study. First, the separation of the 
bond part from the option part is a complicating factor. It was thought 
best to start with warrants which do not have this complication. Second, 
the computations involved in studying just a few warrants are quite large. 
Any additional empirical work would require very large additional amounts 
of computing time. 

Warrants first came into large scale use in the late Twenties. 
Most warrants were and are issued in connection with the sale of senior 
issues--either bonds or preferred stock, although several have been is- 
sued in connection with common stock. By issuing warrants along with 
a senior issue, a company can obtain a higher price for the senior issue 
and/or pay lower interest charges. The issuing of warrants involves 
little immediate cost to the company since the exercising price is usually 








1. For an interesting description of the call market and a theoretical 
analysis of their prices see Richard Kruizenga, Put and Call Options: a 
Theoretical and Market Analysis, unpublished doctoral dissertation from 








the Massachusetts Institute of Technology, 1956. 
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above the current selling price of the stock when the warrants were issued. 
If the price of the stock rises in the future above the exercising price, there 
will be a cost to the company since, in effect, it is forced to issue new 
equity at below what the market would bring. However, this cost is some- 
what offset by the acquisition of liquid capital, which will usually come, how- 
ever at just the time when the company can least use it. Warrants were 
and are also issued separately from other issues--in order to compensate 
underwriters, promoters and management, in exchange for other securities, 
and to sell for cash. During the Thirties the issue of new warrants stopped 
and many of the existing warrants expired. Others went out of existence 

in bankruptcies and reorganization plans. After World War Il warrants be- 
gan to be issued in large numbers again, and the number of new warrants 
issued each year has increased right up to the present. At present there 
are over 150 different warrants. Some companies have as many as three 
different kinds of warrants. Somewhat over a third of these warrants are 
traded on various exchanges, primarily on the Toronto, Canadian, and 
American Stock Exchanges. No warrants are listed on the New York Stock 
Exchange. The size of issue of most warrants is relatively small; only 
about ten warrant issues have over a million warrants outstanding, and 

the volume of trading in most issues is very small. Much of the recent 
growth in the number of warrant issues comes from Canadian companies. 
These companies are usually small and quite risky, many of them being 
iranium mining or small oil companies. U. S. companies with warrant 
issues do not seem to be concentrated in one or two fields as are the 
Canadian, Warrants have been issued by companies in almost every major 
field. Yet, except for some notable exceptions, most of the U. S. com- 
panies issuing warrants are small and risky as are their Canadian brothers. 

It will be instructive to give an example of the relationship between 
the prices of a stock and the prices of its warrant over a period of time. 

In Figure 1, closing monthly prices for American and Foreign Power com- 
mon stock and its warrant during the period from November 1929 to June 
1932 are plotted. If one tried to plot a line of best fit through these points 
as has been done here, this line would be curved. A straight line is in- 
adequate to describe the relation between warrant prices and stock prices. 
This curve seems to go close to the origin and to be asymptotic to a 
straight line which starts at the exercising price on the horizontal axis 
and goes northeastward at about a 45° angle to this axis. The useof a 
linear regression model to estimate statistically this relationship is 
obviously invalid. The relation looks more like a hyperbola than a 
straight line. The theory developed below will show that this relation- 
ship is not really a hyperbola, but instead a rather complex curve in- 
volving the market's expectations and preferences. By treating the 

price of the stock as the independent variable and the price of the warrant 
as the dependent variable the parameters measuring these expectations 
and preferences over particular periods of time can be estimated. 

Treating stock prices as independent of warrant prices is not 
strictly correct. It has been observed that investors value retained 
earnings differently from dividends. To the extent that stock prices are 
affected by the distribution of earnings such that the more that is re- 
tained the lower the price of the stock, then there is a conflict of interest 
between the stockholder and the warrant holder. The warrant holder 
always has an interest in retaining as much of earnings as possible since 
this will mean higher future prices of the stock. He wants the stock to 
be as much of a growth stock as is possible. He does not gain as much 
from dividends as does the stockholder. This conflict of interest can 
lead to an interdependence of the two prices if the company acts in the 
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interest of warrant holders, However, this factor would seem to be rela- 
tively minor and can be safely neglected. The most important cause of 
interdependence arises from exercising the warrants. This will happen only 
if the current price of the stock is above the exercising price since only 
then would warrants be exercised. However, until very close to the end of 
the exercising period investors will usually be able to obtain a greater re- 
turn by selling their warrants on the market than by exercising them. The 
exception to this occurs when the price of the stock rises very high in re- 
lation to the exercising price. When this happens the price of the warrent 
will approach the straight line in Figure 1. This line shows the value of 
the warrant if it is exercised since it is a line showing the difference be- 
tween the present price of the stock and the exercising price, and this is 
precisely what the warrant is worth when exercised. If the current market 
price of the warrant is close to this line an investor will not lose much by 
exercising his warrants. This situation has been occurring the last 
several years with Tri-Continental warrants which have infinite exercising 
periods. The price of the stock has been high in relation to the exercising 
price, and many warrants have been exercised each year. Even when 
large numbers of warrants are exercised each year, this number will 
usually be small in relation to the total number of shares of common out- 
standing and, thus, the diluting effect is apt to be small. Thus the dilution 
of stockholders' equity by the exercising of warrants usually will not be a 
threat at the end of the warrant's exercising period. If the warrants have 
particularly long exercising periods, this possibility of dilution will be 
discounted enough so that its effect on present prices should be small. By 
only dealing with warrants which have very long exercising periods or, 
better yet, indefinite (infinite) periods, this problem can be evaded. 


5. Introduction to the Theory of Warrant Prices 

The theory of warrant prices can best be introduced by considering 
several simple examples which bring out its most important and unusual 
characteristics. In particular they serve to show that the mathematical 
expected value of a warrant depends not only on the expected mean price 
of the stock but also on the size and shape of that part of the distribution 
of expected stock prices which lies above the exercising price. 

To start, suppose that an investor believes that the price of a 
stock will remain the same indefinitely into the future. If the stock is 
currently selling at a price below or at the exercising price, the warrant 
will be worthless to him since he expects no change in the price of the 
stock atall. If, instead, the stock is currently selling at a price above 
the exercising price, he would be willing to pay the difference between the 
current price of the stock and the exercising price. He could buy the 
warrant at this price, convert it into 
stock at the suaaeianen price, and pay E [Pw] FIGURE & 
exactly the same for the stock that he 
would have paid by buying the stock 
itself at the market price. In 
Figure 2 with the expected value of 
the warrant E[Pw] on the vertical 
axis and the current price of the 
stock (Ps) on the horizontal axis, 














the price he would be willing to pay 2 

for the warrant would be represented 

by the horizontal axis up to the con- 45° 

re ic \ cO 1; -¢ 4 

version price (a! and the 45°” line if re) Ps 
the current price of the stock were a 
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Suppose, instead, that the stock is selling at the conversion price 


and the investor expected its mean future price to be the same as its 

esent price. But he is not absolutely sure that it will remain at that 
price, and, in fact, he expects that there is a one-third chance it will sell 
at one dollar above the present price, a one-third chance it will sell at the 


present price, and a one-third chance it will sell at one dollar below. If 
the price of the stock either stays constant or falls a dollar, the warrant 
will be worthless, and if it rises a dollar the option will be worth a dollar. 
Since he believes there is a one-third chance of the stock price rising a 
llar, the expected value of the option to this investor is one-third times 
one dollar or 33 cents. Only that part of the distribution of expected stock 
prices which is above the exercising price determined the warrant's ex- 
pected value to the investor. If the current price of the stock is (a + 1) 
dollars, then it is easy to see that the possible outcomes are a+2, 
a+ 1, and a dollars, and the expected value of the warrant is one dollar. 
The line labeled | in Figure 2 shows the expected value of the warrant for 
various current prices of the stock. If the current stock price is outside 
the range (a * 1) dollar, the expected value is the same as it was in the 
rst example. Within this range the expected value is different in the two 
examples solely because the variance or standard deviation of expected 
stock prices is different. 

Consider a third example which has the same assumptions except 
that the investor expects that there is a one-third chance that the price of 
the stock will rise by two dollars, a one-third chance it will remain con- 
stant, and a one-third chance it will fall by two dollars. The mean ex- 
pected stock price is again the same as the current price. If the price 
of the stock actually remains constant or falls, the warrant will be worth- 
less, but if the price of the stock rises the warrant will now be worth two 
dollars. The expected value of the option is now one-third times two dol- 
lars or 66 cents. The locus for this example of expected values for given 
current prices of the stock is shown by the line labeled two in Figure 2. 

It should now be apparent that all other things equal an increase in the 
expected risk of a stock as measured by the standard deviation or variance 
of expected stock prices will result in a higher expected value of the warrant. 

These simple examples have ignored many complicating factors 
such as transactions costs, length of the suitable time period, the investor's 
discount rate, etc. Throughout this study trans actions costs will be 
neglected, and the investor's discount rate will be dealt with below. Assume, 
then, that the time period problem is eliminated by the fact that the war- 
rant expires in a relatively short time, our investor planning to hold the 
warrant until the expiration date. 

Let x = any of the prices of the stock which the investor expects 
might occur on the expiration date and f(x) = the distribution of expected 
stock prices on that date. f(x) is the investor's subjective probability 
distribution of expected stock prices on that date and could have any one 
of many different forms. Given any particular outcome of x, the value 
of the warrant will be 








O if x<a. Where a = exercising price (1) 


If f(x) is continuous or can be approximated by a continuous function, 
then the expected value of the warrant E[Pw] to the investor will be the 
sum of all possible outcomes times their respectivelikelihoods of occurring 
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as given by f(x). 
2 E[Pw] = f.°(x - a) f(x) dx. (2) 


In order to proceed much further it is necessary to make assumptions 
as to the form of f(x) . Of course, there is no way of actually knowing the 
form of the investor's subjective probability distribution, but there are 
certain a priori and empirical considerations which lead us to consider two 
as most promising--the normal and the lognormal distributions. 


6. Random Walks 

In order to describe the a priori considerations it is necessary to 
discuss the concept of a random walk. The kinds of random walks with 
which we are interested can be described as follows: 

Consider a variable (x) which moves during a period of time. At 
the end of each small unit of time (a second, minute, or hour, etc.) during 
this period of time it moves and each change is independent of any previous 
changes. Suppose there are T units of time during the period, and the 





variable has an initial value of x, . At the end of unit one it moves and takes 
on anew value x) , and at the end of unit two it again moves to a new value 
x2, etc. The change in x is 4x. Then x, - x = Ax, » X, - x, =Ax ce ites be 
X= xX = Ax... Each of theAx, are assumed independent of any of fhe 
other Ax a ee h Ax, 1) Ax 2° = » Ax both as to absolute magnitude 


and to sign. ThenA is a random variable which can be distributed in any 
way. Suppose that at ‘the end of each unit of time the change in x is either 
plus one or minue one with either outcome equally likely. That is Ax,=-.1. 
The possible outcomes (and their probabilities of cocurring in parentheses) 
over successive units of time can be shown as: 


time (t) = 0 l 2 3 
x, + 3(1/8) 
x. + 21/4) © 
xy + 1(1/2) X> + 1(3/8) 
*0 *o (1/2) 
X_ - 1(1/2) Xo > 1(3/8) 
Xp ~ 21/4) 
X_ - 3(1/8) 
t 
E Ax = 0 0 0 0 
isi 
of = 0 l 2 3 


As is shown the mean of the sum of changes (£Ax,) stays constant, an 
the variance of the sum (o2 ) incyeages as t; thus 0, increases asWt. 
If E[Ax,] = 0 and E[ax]? =o it can be shown that as t gets 
T 


large thesum £ Ax 
t=1 


t is normally distributed with a mean 0 and 





1, The notation E[ ] will be used throughout to refer to the ex- 
pected value of whatever variate is in the brackets. 


191 








CASE M,. SPRENKLE 


variance To” andthat x7 is also normally distributed with a mean x 


F 0 
variance To . This can be shown as follows: 


Since Ax. = x, - x 


t t t-l 
r T Xr 
> Ax, = £ (x,-x,_) 8S dx = Xp = Xp 
t=l t=l x 
0 
o's Xp = Xp t+Ax, Ft... t OX 
Since the 4 x, are independent, by the additive form of the central 
1 
limit theorem Xr and ) » 4x, are asymptotically normally distributed. 
t=l 


[The Ax, can be distributed in any manner consistent with the central limit 
theorem (e.g., they can be distributed binomially, rectangularly, normally 


or lognormally). The Ax, are changes over very small units of time. If 
changes were observed over longer periods of time, say a week or a month, 
n 2n kn+n 

we would have observations of > Ox. ..8 dx, pecee ot Ax, ; 
T t=1 t=n+1 t=kn+1l 

It has been shown that = Ax, is asymptotically normally distributed, 
t=l 

thus the changes > te will also be asymptotically normally dis- 


tributed. 


This model corresponds exactly to the case of an investor who thinks 
it equally likely that the price of a stock will rise some dollar amount or 
fall the same dollar amount in a short period of time--say a day or an 
hour. An investor with this type of expectations in effect has a subjective 
probability distribution of expected stock prices at any time (t) which is 
normal. The model can be easily modified to take into account the fact 
that an investor might not think the mean expected price at any time is 
equal to the present price. He might think instead that x =x, + k 
+&x, where k is a constant and Ax, is again an independent random 
movement. The expected mean price of the stock at time t is now 
x, = x + kt. In the same way that we developed a normal distribution of 
expected stock prices at time t around x, we can develop the same 
normal distribution of stock prices around X_ + kt. The effect of k 
can be eliminated by taking out the trend. 

We have seen that a normal distribution of expected stock prices 
at time t can be rationalized if the investor thinks that equal dollar 
rises or drops are equally likely over small units of time. It will now be 
shown that a lognormal distribution of expected stock prices can be 
rationalized if the investor thinks that the size of this rise or drop de- 
pends on the price of the stock; that is, it is percentage rises or drops 
which are important. In this case 


x -x = &x,x 


t t-1 t-1 





1. See William Feller, An Introduction to Probability Theory and its 
Applications, vol. 1, 2nd ed., (New York, John Wiley & Sons, 1957), 
pp. 324-5, And J. Aitchison and J. A. C. Brown, The Lognormal 
Distribution, Cambridge University Press, (Cambridge, 1957), p. 13 
and pp. 22-24, 














192 





YALE ECONOMIC ESSAYS 


x, - x x 
or ax, = we ite oe = a oe =]. 
*t-1 tel 
T x x T x 
But = L a = £ Ox, Po T a Xp = In Xo 
t=1 *t-1 t=1 x . 
0 
if the effect at each step is small. 
In x, = In x, + &x, + were + Ox, - 
Again by the additive form of the central-limit theorem In Xp is asymp- 
T 
totically normally distributed and hence, x,, and (1 +A4x,) are asymp- 
, rt t=1 t 
totically lognormally distributed. Since | | (1 + 4 x,) is asymptotically 
x t=1 
lognormally distributed, — must also be so distributed. Thus if equal 


0 
percentage rises or drops are equally likely over small units of time, 
then the price of the stock at any time in the reasonably far future (x,y) is 


lognormally distributed, the product of all the changes (1 + 4x,) is 
t=l 
lognormally distributed, and thus the ratio of the price in the future to the 
*T 
present price veg is also lognormally distributed. If we split the 
“0 
long period T into n sub-periods where n is not too large, the ratio 
x 
of —_ will also be asymptotically lognormally distributed. If these 
“n-l 


sub-periods are say weeks or months, the observations of these ratios 
over a longer period, say a year, would be asymptotically lognormally 
distributed, 

t ; 2 2 


Let Ee ER — E[ In x/] =» and E[1n x; -y» ] =¢d 


then the product | x, is asymptotically lognormally distributed with 
t=1 > 

amean T andavariance T&%. A variate of this type is said to follow 
the law of proportionate effect. > 

It is important to note that in this case both p, and g, depend 
upon t. Since g increases as t, go, must increase as¥¢. In the 
previous case of a normally distributed variate it was also true that ¢ 
increases as Jt , but the mean x' was independent of time (unless, 
of course, there is a trend factor k). The expected value of x! when 


x, is lognormally distributed is given by 
2 2 
a t + | 0 
E[x!] ee" * 1/2 and E ) [x! ] TL . [2 M, 
- - t=1 . 


In order tokeep E [x] constant over time By must decrease since 
t=l 





1, Ibid. 
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? 


o. increases; thus, the mean of the logs of the ratios must continually de- 


crease as t gets large. In order to keep the mean expected price equal over 

time (so that the stock is a "fair bet"), E | | [x; ] must equal one. Since 
> t= 

¢~ > 0 , this means yu < O but since Inx! is distributed normally 


is also equal to the mode or most likely In x’ . But if the mode of In x! 


is negative, the mode of x' must be less than one. Therefore, if a stock is 
distributed lognormally and is a ‘fair bet, '' the most likely outcome is that 





x 
the stock will fall in price--that < 1, and the chances of getting 
t-l 2 
equal percentage gains or losses are not equal. When t=o@ , v. =o , and 
thus -p,=-e if £ TT x] is to be constant. 
t=1 

As a simple example of such a random walk let x, = 1 and the proba- 
bility of getting either x! = 1 r a equal to 1/2. Let 1+az=e” and 
l-aze* where b c forall a. 


Then the random walk is (with the probabilities in parentheses): 


time t = 0 l 2 3 
e° > (1/8) 
> (1/4) 
e” (1/2) “<3 /g) 
1 e?-©(1/2) 
e ©(1/2) = 2/3 /g) 
e °"(1/4) | 
e~** (1/8) 
Taking logs of this walk: 
t = 0 l 2 3 
3b (1/8) 
2b (1/4) 
b (1/2) 2b-c(3/8) 
0 b-c(1/2) 
-c (1/2) b-2c(3/8) 
-2c(1/4) 
-3c (1/8) 
wu, 70 1 /2(b-c) (b-c) 3/2 (b-c) 
or 0 1/4(b+c)* 1/2(b+ c)* 3/4(b+ c)* 


a, F 
As can be seen yp, decreases and go, increases as t, andthus g. in- 
creases as t. This model can be modified to take account of the fact 
that an investor might not think the mean expected price at any time is 


equal to the present price. He might expect instead that x, = (x/)kx, i° 
x 
Then x = a . The expected meanprice at time t , x, = x ok" (14Ax,). ee 


t 
t-1 
(1+4x,) and In % =Inx,) + kt +Ax, +... +4 x,- In the same way that 
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we developed a lognormal distribution of expected stock prices at time t 


around y we cah develop the same lognormal distribution of stock prices 
around By . Again the effect of k can be eliminated by removing the 
trend. 


We have now developed rationales for both normally distributed ex- 
pected stock prices and lognormally distributed expected stock prices. Is 
there any a priori reason for preferring one to the other? The answer is 
yes, there is a quite important reason for preferring the lognormal dis- 
tribution. Normal distributions imply that the investor thinks there is a 
chance that future stock prices will be negative. As t increases the 
variance of x, increases until it becomes @ , but long before this time 
o“ will be so large that the chances of getting x, < 0 will become very 
large. The smaller x, is, the greater will the chances be, and as 
x, + 0 the chances of negative x, @pproach one-half. Thus for stocks 
with low prices relative to o the assumption of normally distributed 
stock prices is especially poor. Using a lognormal distribution the variance 
(to) of Inx, goes to . The range of possible Inx, is thus -@ to 
« , thus the possible range of x, is 0 tow. The lognormal distribution 
restricts x, to positive values, and an investor with this type of expecta- 
tions does not think there is any chance of negative stock prices. A typical 
lognormal frequency function is shown in Figures 3a and 3b. As is seen 
when drawn on x, it is skewed to the right and is bounded by 0 , but when 
drawn on In x, it is normal and unskewed and is not bounded. 


FiaqvRE 3a Ficure 36 
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One further implication of using normally distributed stock prices 
is that when the current price of the stock changes, the chances of given 
dollar changes stay the same if the investors estimate of the risk of the 
stock stays constant. For instance, when a stock is selling at, say, two 
dollars the chance of it rising or falling one dollar intuitively seems less 
than when it is selling at, say, twenty dollars. It would seem highly likely 
that the investor's estimate of risk would change if he thought stock prices 
to be normally distributed. If the investor has lognormal expectations, his 
estimate of percentage gains or losses would not necessarily change if the 
current price changes. Thus, over periods where stock prices do change 
substantially it seems better to assume the investor's estimate of the chances 
of given percentage gains or losses stays constant. 

One would expect that over reasonably long periods of time investors 
are not fooled by the market, It has been shown above that if actual weekly 
or monthly changes in stock prices are normally distributed, then the dis- 
tribution of possible stock prices on any future date is normal, but if the 
ratios of prices one month to prices the previous month are lognormally 
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distributed, the possible prices at any future date will be lognormally dis- 
tributed. If stock prices actually follow a normal random walk, then it would 
seem reasonable to assume that investors think future prices to be normally 
distributed, but if stock prices actually follow a lognormal random walk, 
then the assumption of lognormal expectations would seem in order. Tests 
for normality and lognormality were conducted on the stocks used in this 
study. The results of these tests are detailed in Section 9. They show that 
in most cases a lognormal distribution is a better assumption than a normal 
distribution. 

Since any form of a random walk model depends upon independence of 
the successive 4x,, if they are foundto be correlated, the model generally cannot 
beused, Ifitis true that the empirical 4x, are correlated andinvestors are not 
fooled, they cannot have expectations which depend upon random walks. Ordinary 
serial correlation methods were used totest for independence ofthe 4x,. These 
results are detailedinSection 10, In general they showthat the amount of serial 
correlation is almost always statistically insignificant, and even where sig- 
nificant the absolute magnitude of it is small enough to be neglected. 

Besides certain types of non-independence of the 4x, , another pos- 
sible reason for not using simple random walks is that x, might have upper 
and/or lower bounds. For instance, the investor might think that x, cannot 
be greater than some finite value, say x,,. Since both the lognormal dis- 
tribution and the normal distribution imaly that values of x, greater than 
x, are possible, they are at best approximations in this case--and bad ap- 


proximations if x is relatively small. If x,, is quite large in relation 
to the present price, then this case presents no problems. If a bound is 
ictually effective, this would show up by changing the shape of the dis- 
tribution of x, and 4x, , and it would also prevent o, from increasing 


beyond a certain size. if there is no effective bound o“ increases as t 
but with a bound it will increase at something less than t and will never 
get larger thar some value if there is both an upper and a lower bound. We 
can test for effective bounds by seeing if the variance of weekly changes is 
about one-half the variance of bi-weekly changes which in turn should be 
about one-half the changes over four weeks, etc, If this relation does hold, 
then we can conclude that any bounds are not effective over this length of 
time. It should be pointed out that the test for this relation is also a test 
for serial correlation. If there is any serial correlation, the relation will 
not hold--the variances will increase at a slower rate. The results of 
tests for this relation are detailedin Section ll. In almost every case it 
was impossible to conclude that the relation did not hold. 

By the method developed in this essay we can get an independent 
estimate of an investor's estimate of the variance of changes in stock 


, 





1, These results agree with other recent studies of stock prices, which 
come to the conclusion that both stock indices and individual stock prices 
behave much like wandering series or random walks with very little signi- 
ficant serial correlation and still less which is high in absolute magnitude. 
See M. S. Kendall, ''The Analysis of Economic Time Series--Part I: 
Prices, '' Journal of the Royal Statistical Society, Series A, vol. CXVI, 
part 1, (1953), pp. 11-25; Harry V. Roberts, "Stock-Market 'Patterns' 
and Financial Analysis: Methodological Suggestions, ''' Journal of Finance, 
vol. XIV, no. 1, (March 1959), pp. 1-10; and M, F. M. Osborne, 
"Brownian Motion in the Stock Market, '' Operations Research, vol. 7, 

no. 2, (March-April 1959), pp. 145-173.“These studies also agree with 
the choice of lognormal over normal distributions of changes in stock 
prices, 
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prices at time t. Suppose this variance is m times the empirical yearly 
variance of changes in the price of the stock. If there were no bounds, then 
the investor's estimate of the variance will equal the actual variance of 
changes over periods of m years duration. A discussion of the implica- 
tions of this relation must wait until equations for expected values and prices 
of warrants have been derived. 


7. Expected Values and Prices of Warrants 

For the reasons described in the preceding section, we will assume 
that an investor thinks stock prices follow a simple random walk leading to 
a lognormal distribution of stock prices at any time t.* Equation (2) above 
gives the expected value of a warrant to an investor, 





E[ Pw] = f° (x-a)f(x)dx ; (2) 


f(x) is lognormal with a variance of lnx equal to o* and a mean of Inx 
equal to p. 


Then, 2 
’ ln x-p 
Sad i alt Rinwinis Ve | 3 | O<x< (3) 
xo J2a - 
and 2 
ln x-p 
E[Pw] = s~ 3) ee E dx . (4) 


- x onf2 


We would expect that there would be some relation of y , the mean of 
lnx , with the present price of the stock (Ps). The expected value of 


0 . : 
x, E[x] , is E[x] = e * 1/2 If the investor thinks that the mean 
expected price is equal to the present price then, 


2 
g 
E[x] =Ps=¢* 1/2 


.*e inPs = # + 1/2 o? 
In general we assume the investor thinks the mean expected price is some 
constant (k) times the present price. Then E[x]=kPs. If k = 1 we 
have the case above--the mean expected price equals the current price. 

If k= 1.05, for example, then the investor expects the mean future price 
to be 5% greater than the present price of the stock. More complex rela- 
tions could be set up but would only serve to complicate matters. When 

k = 1 this relation is incorporated in the assumption that the investor has 
unitary elasticity of expectations since a change in the present price re- 
sults in an equal change in the mean expected price.“ Any change ASPs 

in the present price of the stock then results in a change of kAPs in the 
mean expected price of the stock, but it is assumed that g¢ is unchanged. 
The investors estimate of the variance of a stock remains unchanged with 





1. The mathematics of the derivations obtained here are contained in 
Appendix A. Only the end results of the derivations are contained here. 


2. The normal Hicksian elasticity of expectations implies that E[x] 
=a + kPs ; our relation is the special case where a=0. 
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changes in the present price. 
Using this relation then 


2 
E[x] = kPs =e" * 1/20 


. m = InPs + Ink - 1/20° (5) 


Given a particular present price of the stock and substituting (5) into 
(4), the expected value of the warrant to the investor will be 


@ (x-a) 





_-1/2 Inx-1nPs-Ink+1/2 6 © 











E[ Pw;Ps ] = a xo Jon Oo dx 
(6) 
This expression can be reduced to the form, 
1/2 
E[ Pw;Ps] ps) ke e of dy 
A2n | 1/20 InPs+1nk-Ina 
0 
? 
- 2? “g 
_— fe 1/20 du. 
[2x + 1/26- as (7) 


Both of the integrals are standardized normal cumulative frequency functions 
so that once the limits are known their 


values are easily obtained from tables. FIGURE F 
rhe relationship of the expected value 
of a warrant for different present E [Pw] 


prices of the stock is shown in Figure 4. 
rhe relation is nonlinear. When 

Ps = 0, E[Pw]l=0, and when Ps is E[ Pw] 
very large E[Pw] approaches the 
straight line with a slope of k, and an 
intercept on the Ps axis of =. 
Since no matter how large Ps is, 
with this distribution there is always 
a chance that the future price of the 
stock will fall below a ; thus the ex- 
pected value of the warrant is tangent 








K 
to the asymptote at Ps = @# . The + 
larger k is the higher E[Pw] will re) a Ps 
be since the slope of the asymptote will K 


be higher and its intercept smaller. The lower a is, of course, the higher 
E[Pw] is. Ahigher o will also meana higher E[Pw] as it did for 
the simple examples in Section 5. If o@2 = @, which it would for an in- 
vestor with an infinite time horizon and simple random walk expectations, 
then E[Pw;Ps] =kPs. The expected value of the warrant would equal what 
he would pay for the stock. Since, of course, this situation never arises, 
we can conclude that investors either do not have infinite time horizons or 
they do not believe in simple random walks. 

We have now developed the expected value of a warrant to an in- 
vestor who has certain assumed expectations ase to stock prices. But it is 
in general not true that the investor would be willing to pay a price for the 
warrant exactly equal to the expected value of it to him. In fact he would 
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be willing to pay exactly this price only if he were neutral to risk. Ifheisa 
"risk lover" he will be willing to pay something to take on risk. In general 
warrants have more risk than stock since a given percentage change in the 
price of the stock will result in a larger percentage change in the price of 
the option, This attribute of any asset was called leverage in Section 3, and 
the quantity of leverage per dollar of the asset price was defined to be 





r 
l ae 
L= - 1, where o 2 standard deviation of percentage returns on one 
“. l 
asset and o le standard deviation of percentage returns on the other, and 
2 

oO ) 

7 Po 


In Section 3 we did not apply this formula to warrants and for good 
reasons. In the case of a highly leveraged company, returns on common 
stock and returns on the total assets of the company are distributed in the 
same way; that is, if the returns on total assets are lognormally distributed, 
then the returns on the common stock are also distributed lognormally. 

This is so because the relation between the two returns is linear; any given change 
in returns on total assets results in a change in returns on common stock whichis 
a constant times the former change. Thus the standard deviation of returns on 
stock is alsoa constant times the standard deviation of returns ontotal assets. 

The returns on warrants come through price changes; therefore, to 
find the leverage which warrants have, we want to use the standard deviation 
of percentage changes in warrant prices and the standard deviation of per- 
centage changes in stock prices. Then the amount of leverage which one dol- 
lar of a warrant has is: 





oO 
2 we ae . 
L = - 1 where o = standard deviation of 
] Pp 
Pp Ww 
s 
prices and op = standard deviation of stock prices. 
s 


However, the relation between Pw and Ps is not linear as it is in the 
above case, andthus Ps and Pw _ will be distributed in different ways; 
and, in fact, Pw itself will be distributed in different ways depending upon 
the current Ps. An explicit expression for o p would be very com- 
wy 

plex. Even if the distribution of Ps were symmetrical, the distribution of 
Pw would not be, and o p might not be such a good measure of risk in 

Ww 
this case. As an alternative to the above measure, we will define the lever- 
age per dollar of warrant to be: 


dPw 
— /dPw\ | Ps l 

Ls gee -' lee} | Pep ) 
“Ps ; 





1. This definition of leverage for warrants was first used in Guynemer 
Giguere, ''Warrants, A Mathematical Method of Evaluation, '' The Analysts 
Journal, vol. 14, no. 5, (November 1958), pp. 17-25. 
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erage per dollar of a warrant is thus defined to be the percentage 


i¢ ‘ 

hange in the price of the warrant brought about by some percentage change 
the price of the stock minus one. Or, alternatively, it is the slope of the 
rve showing the relation between warrant and stock prices times the ratio 


{f the stock price to the warrant price, all minus one. If the relation be- 
stuck and warrant prices were linear, this measure would yield the 

m l ; of leverage as the measure which uses the standard deviations of 
turns. And for all assets which are linearly related the two measures would 
ec identical, In the case of warrants the smaller the articipated changes in 
stock j the closer will the two measures be. We will see that this new 
neasure adds few complications to the theory of warrant prices. This 

verage one dollar of a warrant has above and 





easure is the quantity of le 
y i whatever leverage the stock itself might have. The quantity of 
leverage any particular warrant has is: 
| | dPw > 
Q: ow. ze. - 1 Pw (9) 
dPs Pw ; 


fined as the price per unit of leverage that an investor is willing 


o pay for leverage. The amount an investor is willing to pay for the leverage 





nat a warrant has is: : g 
|| ap Ps | |! apy -_ | 

A || dPs | Pw | -l Pw “” = j dPs | Ps- W P.. 

| | } (10) 


As we have seen in Section 3, there are two reasons why an investor would 
willing to pay a non-zero price for leverage, either (1) he believes the 
mean expected price of the stock will be different from the present price of 
the stock, or (2) he is not neutral to risk. (Implicit in both these reasons is 
he assumption that the investor has limited capital and is faced by an im- 
The effects 


he 


the 
perfect capital market making it impossible for him to borrow. ) 
f (1) are already accounted for by the variable k which relates the mean 
expected price of the stock to the present price; thus a non-zero P, can 
nly be attributed to a non neutrality toward risk. If P, is positive, the 
investor is willing to pay to take on risk--he is a "risk lover,'"' and if P, 
negative, he has to be paid to take on additional risk--he is a "risk 
averter.'' Thus P, in effect measures the investor's preferences toward 
risk. The price the investor is willing to pay for the warrant or the value 
f{ the warrant to the investor (V) is the expected value of the warrant 
plus the amount he is willing to pay for the leverage of the warrant, i.e.: 





, ; [ dPw | Yi 
V = E[ Pw;Ps] + | Be Ps - Pw! P, . (11) 
ff P % pn a ae : = Se ae dPw = dE| Pw;Ps ] 
f e iS reasonably close to zero we can approximate IPs as 


and Pw by E[Pw;Ps] . The error introduced by this approximation will 
be quite small if we assume that V = Pw; that is, tnat the value of the 

warrant to the investor is equal to the present price of the warrant. For 
the investor we are most interestedin, i.e., the marginal investor, this 


assumption holds true. For this case if * Ps E[Pw;Ps] < Pw; 


? 
and . . Ae > dE| Pw; Ps since dPw_ > O and a Pw > 0 
Ps = dPs dPs - dPs“ - 


rhus the errors introduced by the substitutions tend to cancel each other 
also tend to cancel each other out for the case where P_< 0 
is to zero the better the approximation will be. 


out. They 
However, the closer P, 
With these substitutions, 
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dE| Pw; Ps ] 
V = E[Pw;Ps] + IPs Ps - E[ Pw; Pe) | a 


(1-P_) E[Pw;Ps] + dE[PwiPs] pep ., (12) 
& dPs 


e 


Explicit expressions for the value of a warrant to an investor or the 
price he is willing to pay for it can now be derived. If the investor thinks 
future stock prices are lognormally distributed, then: 

2 
-1/2 
kPs fe /2» ro 


J2x i lInPs+Ilnk-lna 
oC 


V 
-1/2¢e 





(1-P )a 2 
a eee te el /2e dy 


J2x 4 1/20 : InPs + lnk-Ina 


o 
The only difference between this and the 
expression for the expected value of FIGURE 5S 
the warrant is that the second term 
is multiplied by the factor (1-P_). Vv 
As is to be expected if P_ > 0 7 V 
V >E[Pw] andif P, <*0, 
V < E[ Pw] . As is seen in Figure 
5, V is asymptotic to a line which 
still has a slope of k, but the in- 


(13) 











tercept of the asymptote with the : 
= a(l-P_) eae 0 P. 
axis is instead of just 7 aLi-Pel Ss 
We have now developed ex- kK 
pressions for the expected value of 


a warrant to an investor and the 
price he is willing to pay for the 
warrant given the present price of 
the stock, These expressions ‘a [1-@] 
could apply to any investor. The 
marginal investor is just ready 

to either buy or sell on the market. 
If he buys he presumably thinks that V is somewhat greater than the actual 
price of the warrant (Pw) , but the marginal investor who sells to him pre- 
sumably thinks that V is somewhat less than Pw. The consensus of 
opinion between the two is that V must be close to Pw. For eachindi- 
vidual sale the actual investors who buy and sell will usually be different 
from those who entered into the previous sale, but the consensus at each 
sale is that V must be close to Pw. Actual prices of the warrant then 
reflect the consensus of marginal investors' opinions--the marginal in- 
vestors' expectations and preferences are the same as the market's ex- 
pectations and preferences. 

The primary purpose of this essay is to develop empirical measures 
of expectations and preferences. Actual prices paid for warrants can be 
treated as observations of the price the marginal investor is willing to pay, 
or, alternatively, the price the market will pay. Assume Pw=V+#+€E 
where ¢€ is anerrorterm,. By taking periods of time during which the 
market's expectations and preferences as measured by go , k and P, 
can be assumed to remain relatively constant, we can treat this as a re- 
gression problem with Ps the independent variable and Pw the dependent 
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variable, and we can obtain measures of the parameters, 
Periods of 


o, k, and Po - 
time during which these parameters can be considered relatively 
are those in which there is a predominant movement in the market 

r down. During these periods the amount of optimism or pessi- 
e market will be relatively constant, and this should mean that 
expectations and preferences will be relatively constant. During periods of 
time which contain strong movements in both directions, the market is apt 
to change its expectations or its preferences or both. For instance, during 
ipswings one might expect that investors would be more willing to take on 
risk than in downswings, and P, would then tend to be higher. l 

Before turning to the results it will be best to analyze some of the 


implications of expected values and prices of warrants. 
th 


We have seen that 
he larger o 
| 


is the higher will the price of the warrant be, and we have 
also seen that_if stock prices follow a random walk the observed oa 's 
increase as Vt. Assuming a simple random walk the o 
warrant prices then corresponds to the actual o of changes in the stock 
price over some number (m) of years. The greater m is, the greater 
is the expected value of the warrant. If this m years could be considered 
a measure of ''time horizon, '"' then the expected value of a warrant increases 
as an investor's time horizon lengthens. An analogy may help to bring out 
Significance of this relation. 


Consider the old problem of when to cut the trees. 


either ip 


‘ 
nism in th 


will 
estimated through 


‘ 
he 


+} 
i 


Trees grow 
roughout the years, but they grow at a decreasing rate; that is, the per- 


centage rate of growth of trees decreases with age. If the trees have been 


left standing for a very long period of time the rate of growth over the 
next year will be very small. The gain from keeping the trees standing 
will be small in comparison to what could be earned by investing in other 
assets --the trees shouldbe cut. And, of course, the trees should be cut 
when the percentage rate of growth of the trees is equal to the rate of 
return which can be made from alternative investments. The ''time hori- 
on" here is the length of time it takes the percentage rate of growth of 
the trees to drop to the interest rate. What would be the price of the trees 
at the present time? This price would simply be the value of the trees at 
the time when their percentage growth rate equaled the interest rate dis- 
counted to the present. This would be the price an investor would be will- 
ing to pay for the trees even if he planned to resell the trees in a very 
short time. His "time horizon" as used here is not the same as the length 
of the period he plans to hold the asset. 

Turning again to warrants, we have not taken into account any dis- 
count rate. What we have obtained is the present value of the warrant 


E[Pw]” anda relation between the estimated o andthe o of weekly 

changes in the stock prices (9,). The number of years given by the 
2 

relation — is not quite the same as the "'time horizon" of the 
52 9, 


tree problem. This can be seen in Figure 6. For the moment assuming 
that P, = 0 and k=1, the E[Pw] in dollars of a particular warrant 
is shown on the vertical axis and time in years on the horizontal. E[ Pw] 
should really be interpreted as the expected exercising value of the war- 
rant at any number of years in the future. But if over any number of 





1, The statistical techniques used to estimate these parameters are de- 


scribed in Appendix B, and the empirical results obtained are detailed 
below. 
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years the most likely outcome oc- 
curs, thatis Ps remains constant, 
FIGURE 6 the actual exercising value of the 
warrant will be the same as it was 
¥ at the beginning. Over the years 
$ [iti] "EDPw] the trees grew in value, but most 
likely the warrant did not. The 
E [Re] paradox is easily explained when 
it is remembered that the most 
E [Pe] likely outcome (the mode) is not 
+ necessarily the same as the aver- 
age outcome, and the expected 
[Pw] value or average outcome is what 
is relevant. If the rate of interest 
is i then (1+ i)* E[Pw]* shows 
the value at any time in the future 
of E[Pw]° dollars invested now. 
Where it is tangent to the expected 
.@) m T + exercising value of the warrant, 
it gives the "time horizon" T 
which is analogous to that of the 




















2 tree problem. The length of time 
m implies by the ratio a will always be less than this "time hori- 
52 0,” 
l 
zon.'' If one could obtain the ''time horizon"' T it would be possible to 


obtain the relevant discount rate for the warrant market, This would involve 
an iterative process but could easily enough be done except that E[ Pw] for 
each warrant will be quite different. The percentage rate of growth of a 


warrant is re- |= = and at T it must equal i. There- 


fore E[Pw]= E[Pw]° (1 +i)*. Taking logs. “ have 


* ) | \ | 
In E[ Pw] =l1n E[ Pw] -tlin I+ (pbc) | ee] 








We can always as t in terms of o and o * ens ori Pel is equal to 
? 260 
ees | 18 where << wy ates . Then 


o 





se 2 260° ] 
In E[Pw] =InE[ Pw] - wage 1a , + i= - ( ae [Pw] 
520,° L E[ Pw] 


This equation will hold only at T , and solving it is the only method of ob- 
taining T. The left side of the equation is known, and the right side is a 





. ; Ps ; 
function solely of o since o 1 and = are given for each warrant. But 


it is impossible to solve the equation explicitly for o so an iterative 


method of solution is necessary. But for a lognormal distribution of stock 
dE| Pw] 


prices E[Pw] and 2 and thus the percentage rate of growth 
of each warrant, depend not only on o but on =. and o 1° At any 
any given t (or given o and o 1 ) the higher Es is, the lower will 
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: Ps ; 
he I th ite. At any given t for — << 1 the lower re) is, the 
p a -l 
s : 
9 eg ate, t for > 1, the lower the growth rate. Since 
a 

}? 2 
—=- O26 , are different for each warrant the iterative process to obtain 

e relevant growth rate and T must be done for each warrant. However, 


growth rate is always decreasing as t increases, 
h rate at m sets an upper limit on the true discount rate in 





he warrant market. The growth rate at m is quite easily found since no 
teration is involved, The difference in time between m and T willbeless 
the less 1 s, but no general relation between the size of m and the dif- 
erence in growth rates at m and T can be obtained. 
On first thought one would expect that comparing two warrants, the 
é th the higher o, should also have the higher o. The higher the 
served risk on the stock, the higher one would expect the risk estimated 
rom the warrant to be. But as can now be seen, since different warrants 
Ps ; ; 
have different ~ and o , in order to have the same growth rates dif- 


ne horizons" for different warrants will be necessary. The re- 
sults show that this is indeed the case. 
The fact that the holding period and the "'time horizon" are distinct 
raises problems as to the interpretation of P,. since the price one would be 

lling to pay for leverage must surely go up as the holding period increases. 
Since little can be found out about the length of holding periods, it seems im- 
possible to obtain values of P, per unit of time. The primary purpose of 
estimating Pe. is to obtain a measure of preferences for risk, and this is 
not affected by the length of the holding period. For instance, if P, is 
positive this will always mean that the market wants to take on risk. The 
nfluence of a given value of Pe on the price paid for a warrant can be 
easily obtained, Whether P. is positive or negative the absolute value 

the percentage difference it makes in the price of the warrant will be the 
same, Fora given t, the higher PS__ is the less the effect of a given 
P. on the price of the warrant, and for given _ the greater t is 
the less the effect. ° 
8. The Data 

The data used for this analysis are from two periods, 1923 to 1932, 
and 1953 to 1959. These two periods were chosen primarily for their in- 
herent interest; the first because it is the classic boom and bust period of 
modern times, and the second because of its nearness to the present. 
Within these two periods the samples to be used for analysis were chosen 
with three considerations in mind, 
rhe first was that time periods be chosen so that the parameters 

can be assumed to be relatively stable. If this were not the case the esti- 
mates of the parameters would be worthless since they would be changing 
within the period itself. The most likely time periods to choose are those 
during which there are definite price movements in only one direction--a 
bear or a bull market, but not both lumped together. Thus for those war- 
rants which existed prior to1929, there were two samples, one from 
January 1928 to October 1929 and the other from November 1929 to June 
1932, the observations being of the closing price of the first day of each 
month. Periods of time during which there is little movement either way 
in prices were also avoided, since this means that there is little variation 
in the independent variable, stock prices, and thus the estimate obtained 
will be very inexact and quite rneaningless. Therefore, the periods chosen 
are solely those in which there was a reasonably large price movement 
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in one direction. In order to make the price movements as large as possible 
with the 1950's data, samples were chosen on the basis of the highs and lows 
for each individual stock making the exact interval for each sample during 
the various stock market movements somewhat different. (E.g., some 
samples are over the period from 3/3/58 to 12/29/58 while others are from 
3/24/58 to 12/29/58.) 

The second major consideration was that within given time periods 
the warrants used must have expiration dates which are in the quite distant 
future. If the expiration dates are close at hand the relevant variance of ex- 
pected stock prices must decline during the period of observation, and the 
estimates of variance again will be worthless. This consideration alone 
rules out the use of all but a few warrants. 

The last major consideration was that the volume of sales of any war- 
rant used must be reasonably large--it must have "breadth and depth" if not 
‘resiliency. '' If the daily volume of sales in a particular warrant is small, 
the difference in time between closing stock price and closing warrant price 
is likely to be large, If there also happens to be a substantial movement in 
the price of the stock during the day, the observed closing prices will be 
particularly bad proxies for the simultaneous prices which are needed for 
the analysis. The larger the volume of sales, therefore, the smaller the 
measurement error. Another reason making volume of sales an important 
consideration is that the value of the warrant to the marginal investor who 
buys will generally be closer to the value of the warrant to the marginal 
investor who sells, and thus the actual price will better reflect their ex- 
pectations and preferences the greater the volume of sales. If there is a 
"thin'' market the actual price paid is not necessarily a good indication of 
anyone's expectations and preferences. 

The warrants and the time periods for each sample, as well as the 
exercising prices and expiration dates of the warrants, are listed in 
Table 1. Also, the table indicates whether weekly or monthly closing 
prices were used. Altogether ten samples using eight different warrants 
issued by seven corporations were employed for the late 1920's - early 
1930's period. All but one of these warrants had no expiration date. Only 
two of these samples were from the pre-crash period. The reason for 
this was that six of the warrants were issued in 1929 making it impossible 
to obtain enough observations over this pre-crash period. 

For the period from 1953 to 1959, twenty samples involving eight 
different warrants were used. Only three of the eight warrants had no ex- 
piration dates. The other five, besides having expiration dates, were not 
issued until 1956 or 1957 and so could not be used for earlier periods. 
During the period from 1953 to 1959 there were five major stock market 
movements. From January to September 1953 prices fell, from September 
1953 to June 1955 prices rose, from January 1957 to August 1957 prices 
rose, from August 1957 to March 1958 prices fell, and from March 1958 
into 1959 prices rose. All of the samples used take account of these move- 
ments, but, as mentioned above, the exact periods used for each sample 
depended upon the highs and lows for the individual stocks and so do not 
correspond exactly with movements in the stock price indices. The period 
from July 1955 to January 1957 was remarkable in the stability of stock 
prices and so no data from this period were used. 

The 1928 and 1932 data consist of the daily close for the first trad- 
ing day of each month obtained from the Journal of Commerce, However, 
the weekly stock price data needed to test for lognormality, serial cor- 
relation, etc., consist of the average of the high and low for the last trad- 
ing day of each week obtained from the Commercial and Financial Chronicle. 
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For the 1953 to 1959 period the data consist of the closing prices for each 
week obtained from Barrons. The monthly data consist of the closing prices 
for the last complete week of each month. 

Before turning to a discussion of the estimates of expectations and 
preferences obtained through warrant prices, it is first necessary to discuss 
the results of the various tests on the changes in stock prices. These tests 

onsist of tests for normality or lognormality and serial correlation of 
changes in stock prices, and the increase in the variance of changes as the 
time between changes increases. 

The data for these tests cover somewhat different periods of time 
than the warrant-stock data.! This resulted in seventeen samples of stock 
prices for testing purposes. For each of these seventeen samples the 
changes in stock prices over one, two, four, and sometimes eight and six- 
teen weeks were tested, the data for the two week changes consisting of 
the price in week one, price in week three, price in week five, etc. This 
means that the sample size for changes over two weeks is one-half that for 
weekly changes. Similarly the sample size for changes over four weeks is 
one-fourth that for weekly changes, and so on, 


9. Normality or Lognormality 
One method of testing for normality is to test for skewness and 
kurtosis. The test criterion f>r skewness (Jb ) is the third moment 
about the mean divided by the second moment about the mean to the three 
halves power. For small samples (less than 200) the test criterion for 
u 
kurtosis (a) is the ratio of the mean deviation —£ x. - x | to the 
isk * 
standard deviation. A discussion of these test criteria and tables of 
significance are in Geary and Pearson's paper. 
To test for normality the variable to be tested is the change in price 
of the stock, x,- %_,. To test for lognormality the variable to be 
tested is the natural log of the percentage change in price of the stock, 





ln ———— . Weekly changes, and changes over two and four weeks were 
t-1 

tested. The results of these tests are given in Table 2. A 1% level of 

significance was used for these tests. As can be seen the results of these 

tests are not particularly encouraging. Out of a total of 51 samples tested 

for skewness 20 samples can be assumed to be skewed too much to be 





1. Two warrants were used for the pre-crash period 1928 to October 1929. 
The tests for the stocks of these two corporations cover the period from 
July 1927 to October 1929. For the stocks of the warrants used for the 
post-crash period, the tests cover the period from November 1929 to June 
1932, For the three stocks having undated warrants in 1953 the tests 
cover the stock prices from July 1952 to January 1959. For the other 
warrants used during the 1957-1958 period the tests cover their stock 
prices starting six months before the first warrant data and extending to 
the end of the warrant data. The reason for the inclusion of stock prices 
before the start of the warrant data for testing purposes is that the be- 
havior of these stock prices will most likely influence expectations at 
least at the beginning of the period. 


2. R. C. Geary and E. S. Pearson, Tests for Normality, Biometrika 
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lognormally distributed and 29 samples too much to be normally distributed. 
Out of a total of 37 samples tested for kurtosis 18 samples can be assumed 

to be either too peaked or too flat to be lognormally distributed and 24 samples 
are too peaked or flat to be normally distributed. In most cases where there 
is significant skewness the distribution is skewed to the right. The chances 

of large weekly (or two or four weekly) rises is greater than the chances of 
large falls. In almost all cases where the criterion for kurtosis is signifi- 
cant, the distributions are too peaked. Too many changes are very small 
compared with a normal or lognormal distribution. This last result im- 
mediately rules out the possibility of using rectangular distributions. The 


Table 2. 


Number of samples having skewness or kurtosis significantly 


different from normality or lognormality 


1928 through 1932 














Length of Number vb, (skewness) Number a (kurtosis) 

Change of of 

in Weeks Samples Lognormal Normal Samples Lognormal Normal 
l 9 5 6 9 6 8 
2 9 4 8 9 3 6 
4 9 l l 0 - . 

Total 27 10 15 18 9 14 


1953 through 1958 











l 8 5 6 8 - 5 
2 8 3 > 8 2 3 
4 8 2 3 3 l 2 
Total 24 10 14 19 8 10 


All Samples 





Total 51 20 29 37 l 


~) 
™N 
> 





ideal distribution would seem to be one which is slightly more peaked than a 
normal distribution and is slightly more skewed than a lognormal distribution. 
A distribution with these characteristics is not immediately obvious. But 
even if such a distribution were found, it also would not fit all the various 
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samples since a few are skewed to the left and some are relatively less 
peaked, And some of the samples which are not significantly different from 
normality or lognormality would undoubtedly be significantly different from 
any new kind of distribution. We can conclude that no one distribution would 
fit all the samples. 

The results presented in Table 7 indicate that the expectations of in- 
vestors in the warrant market extend quite far into the future. This would 
imply that it is really the distribution of changes over periods of longer than 
a week or two which are important. Table 2 shows that for changes over 
four week periods both distributions are better assumptions than they are for 
changes over shorter periods. This result is not caused merely by the de- 
crease in sample size, making it harder to obtain significant values of the 
criteria. The point estimates of the criteria are in general better than they 
are for the point estimates of the criteria for weekly and two weekly changes. 
Some work done on changes over eight and sixteen weeks indicates that the 
point estimates of the criteria over these longer periods are also closer to 
expectation than those for the very short periods. 

With respect to both skewness and kurtosis the assumption of log- 
normality is definitely superior to normality; a lognormal distribution is a 
good assumption more than half the time while a normal distribution is a 
good assumption less than half the time. If we are interested in the rela- 
tive advantage of using lognormal distributions over normal distributions, 
for 38 out of 51 samples a lognormal distribution is a better assumption 
with respect to skewness and for 32 out of 37 samples a better assumption 
with respect to kurtosis. Out of the 37 samples which were tested for both 
skewness and kurtosis a lognormal distribution was better with respect to 
both criteria in 22 cases, and a normal distribution was better for both 
only 3 times. In 12 cases a lognormal distribution was better with respect 
to one criterion while a normal distribution was better with respect to the 
other. The assumption of lognormality is definitely the better assumption. 


10. Serial Correlation 

The results of the tests for serial correlation were much more 
favorable than the above tests. Each sample was tested for serial cor- 
relation of price changes over one, two, four, eight, and sixteen week 
periods. For large samples the test used for the null hypothesis is based 
on the approximations of R. L. Anderson, 1 The mean and variance of the 


‘ : . -l n-2 
serial correlation coefficient are approximatel and re- 
PP = oe 


(n-1) 
spectively. For small samples (under 60) tables of significance for the 
non-circular serial correlation coefficient have been developed by T. W. 
Anderson, Since in all the samples tested there were substantial trends, 
the circular serial correlation coefficient is not usable. A 1% level of 
significance was used for these tests. 

There were 17 samples each tested for changes over the five dif- 
ferent length periods for a total of 85 samples. Out of these 85. samples 
only one has any s ignificant serial correlation (at the one per cent level). 








1. R. L. Anderson, "Distribution of the Serial Correlation Coefficient, "' 
Annals of Mathematical Statistics, vol. 13, (1942), pp. 1-13. 





2. T. W. Anderson, "'On the Theory of Testing Serial Correlation, " 
Skandinavisk Aktuarietidskrift, vol. 31, (1948), p. 114. 
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This sample is of changes over one week and has large negative serial cor- 
relation (R = -.35). The negative coefficient implies that if the price moves 
up one week it will most likely move down the next week, The size of the 
coefficients classified by sample size are shown in Table 3. Of the 85 sam- 
ples 42 had positive coefficients and 43 had negative coefficients, thus, there 
is no preponderance in either direction. 


Table 3. 


Number of samples having absolute 


value of R within the ranges: 








0-.1 1-.2 .2-.3 3 up 
Over 100 8 6 4 l 
50 to100 7 7 3 ~ 
Sample Size 25 to 50 7 7 3 - 
Under 25 8 8 4 ll 








The conclusion drawn from the results of the tests for serial correla- 
tion is that almost without exception there is no significant correlation of 
changes in these stock prices over periods through sixteen weeks. This re- 
sult upholds the assumption that stock prices follow a simple random walk 
model. However, before accepting a simple random walk model the re- 


lation between the variance of changes in stock prices and time must be 
examined, 


ll. Variance and Time 

It was shown above that the variance of changes in a variable which 
follows a simple random walk increases proportionately to the length of 
time of the changes. Therefore, for a simple random walk model to apply 
to changes in stock prices not only must the changes be uncorrelated, but 
the variance must, for instance, be twice as great for changes over a two 
week period as over a one week period. There are certain complications 
in testing for this relationship. 


One possible method is to use the ¥ test on the rafioe of the vayi- 
= =o 
l l 4 l 8’ 





ances. We wanttotest whether 207: 05 , 406° x96 , 8a 
2 , 
160 ‘Teel | where o@ | = variance of changes over a one week period, 
0 : = variance of changes over a two week period, etc. The ratios of 
tat 
» oO 
l 


—— are distributed as F , but only if o * and o if are inde- 
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pendent. The assymption of independence is clearly invalid in this case. For 


this test both 0 and 0 re estimates subject to sampling error of 
true parameter values. If | were considered to be a true population 
no 
value subject to no sampling error, the ratio ——— s where n = sample 
to 
l 


size -l, is a chi-square variable. The fact that only the one term in this 
ratio has any sampling error means that this latter test is more stringent 
(i.e., more likely to obtain significant differences) than the F-test. The 
assumption that oc,” has no sampling error is, of course, invalid, but 
since it is estimated in all cases from large samples its error is small, and 
the chi-square test may be reasonable. One would expect that the bias in 
ising this test when o is subject to erros would be ig the direction of 
obtaining significant differences between to and o when in actual 
fact there are no significant differences. Since neither of the two tests are 
strictly applicable, it seemed better to bias the results in this direction by 
using the chi-square test. A 1% level of significance was also used for these 
tests. 

The results of these tests in almost every case show that the simple 
random walk hypothesis can be accepted. Since changes over a week are 
taken as given there are a total of 68 instead of 85 samples. Of these 68 
only four of the variances were significantly different from the values ex- 
pected. For both of the stocks tested over the period June 1927 to October 
1929, the variance of changes over two weeks was significantly different 
from twice the variance of weekly changes. For one of these two the vari- 
ance of changes over four weeks was also significantly different from four 
times the variance of weekly changes. The other instance of significance 
was of the variance of changes over two weeks for one of the stocks tested 
over the period June 1952 to January 1959. There were no cases of signifi- 
cance for the variances of changes over eight and sixteen weeks, but the 
sample sizes were small. This could mean that although there might be no 
significant differences between 160 and o,,“, there could be a de- 
finite trend toward oa 6 being greater or,less than l60o . This_pos- 
sibility did not arise since nine of the O14 were greater than loc, 
and eight of the oa ¢ were less. 

The conclusions drawn from these tests are that a simple random 
walk model with no barriers seems to be a not unreasonable model for stock 
prices and that changes in stock prices can usually be assumed to be log- 
normally distributed. 


12. The Results Using Warrants 

As explained above, it was originally intended to estimate an expected 
standard deviation (0) , a price of leverage (P_) , anda measure (k) of 
the relation between the mean expected stock price and the present price of 
the stock, but it was found impossible to obtain these estimates. The 
standard errors of the parameters increased substantially as the iterative 
process converged indicating the presence of collinearity among the pa- 
rameters which were significantly different from the initial assumed esti- 
mates of them. The next step was to assume the value of one of the pa- 
rameters and iterate for values of the other two. This was attempted with 
the variable k assumed equal to one, but the results from using this method 
showed no improvement over the method which attempts to estimate all three 
parameters. Because of this it was necessary to assume values of two of 
the parameters and iterate for the value of the third. This was done assuming 
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always that k =1 and that . = +125, 0 or -.25 and for several samples 
+.10 and -.,10. This meant*that the iterative process had to be done three 
(sometimes five) times for each sample--one for each assumed value of P 

Admittedly the results using the last method will leave something to” 
be desired in comparison with using the first method in the best of all pos- 
sible worlds. Just what has been given up and what problems have arisen 
using the last method? 

First k is assumed equal to one at all times. In Section 3 it was 
seen that there are two reasons why investors might pay for leverage: 

(1) they are risk lovers and (2) they are risk averters, but they think that 
the price of the stock will rise. If we knew the true value of k, (2) would 
be accounted for and P_ would measure solely (1). The estimate of P 
would then be an accurate measure of the preferences toward risk of the” 
marginal investor. Not being able to estimate k then means that P_ will 
no longer measure just preferences toward risk, Statistically, however, 
there is no reason to assume that this will affect solely the estimates of P 
and not the estimates of oo. For instance, if k is actually greater than 
one this assumption of k = 1 will tend to raise the estimates of both P 
and o but by how much is indefinite. The effects of assuming k = 1 would 
be particularly bad for growth stocks since for these stocks both the buyer 
and seller could easily expect the future mean price to be higher than the 
present price. From Table 4 it will be seen that with one exception the 
point estimates of k lie quite close to one, and the standard errors in these 
cases are sometimes quite small. In the one case of k = .75 on the other 
hand, the standard error is very large. These results seem to indicate 
that the true values of k are usually quite close to one so that the necessary 
assumption of k = 1 should not affect the results much. The last method 
consisting of iterating for only one coefficient assuming values for the other 
two, could have been used to obtain maximum likelihood estimates of both 
and if” , but the computing time would have been excessive. For this 
reason no attempt was made to obtain these estimates. 

In Table 5 the results of iterating for o for different assumed 
values of Fi are detailed.. The values of o with P_=0 are shown as 
are the values of o with P equal to .25, 0, or - a5 whichever yields 
the highest value of the likelfhood function, The standard errors of esti- 
mate for both pairs of values are also shown. Knowing the standard error 
of estimate it is easy to see how good the fit is by obtaining the r“ for 


2 
o 
7 : * v-Pw ; 2 = ; 
each sample since r =1 - . ee oon where 0. ae the residual 
2 De 2 
sum of squares and o@ Se the variance of Pw. The r_ for each 





1, For each assumed value of P_ and final estimate of o the value of the 
likelihood function can be obtained. (The standard error of estimate is an 
easily obtained proxy for the likelihood function; when it is minimized the 
likelihood function is maximized.) Thus, by assuming enough different 
values of P_ and for each of them iterating for 0, maximum likelihood 
estimates can be obtained to any degree of accuracy. However, for each 
assumed value of rs usually three and sometimes four iterations were 
necessary to obtain “the value of o, and the computing time for each 
observation per iteration was approximately six seconds making the nec- 
essary computing time unreasonably long. 
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Table 4. 


Results Estimating All Three Parameters 











Standard 
Warrant and P Error of 
Time Period e “< k Estimate 
Alleghany 9/2/57 to 3/31/58 -. 669 1.934 1.040 . 158 
(4. 670) (1. 903) (. 344) 
Alleghany 4/7/58 to 12/29/58 -1.192 2.050 1.029 .192 
(5. 351) (1. 916) (. 251) 
Alleghany 1953 thru 1958 1. 340 1.459 . 750 . 214 
(monthly) (5. 754) (1. 414) (. 849) 
Tri-Continental . 006 . 083 . 995 . 130 
2/4/57 to 8/26/57 (. 134) (1. 435) (.077) 
Tri-Continental -. 307 472 1.149 . 505 
10/21/57 to 12/29/58 (. 307) (. 226) (. 118) 
Tri-Continental -, 404 .719 1.112 . 698 
1953-1958 (monthly) (. 239) ( . 447) (.071) 


(The figures in parentheses are the standard errors of the estimates.) 





sample is shown in Table 5 next to the figures for the standard error of esti- 
mate. With several exceptions the r-'s are extremely high, the exceptions 
always occurring where the range of Ps was very small. The differences 
between the standard error of estimate for the "best" P._ andfor P_ =0 
are in most cases small. By just assuming P, = 0 one would not lose much 
in the way of a worse fit in most cases. For the six samples for which re- 
sults were obtained by iterating for all three parameters, the standard errors 
of estimate in four cases are smaller than, and in two cases are equal to, the 
standard errors shown in Table 5 for these six samples. In the two cases 
where they are equal the estimated values of k are the closest to the assumed 
value of one. As would be expected, iterating for only one parameter leads to 
worse fits than iterating for all three parameters. 

The values of P, shown in Table 5 lead to some interesting conclu- 
sions. The actual values themselves do not mean much, but the direction 
in which they tend does, As long as the likelihood function has only one 
maximum, if the best value of P, is -.25 then it is definite that the true 
value of P_ is negative, although whether greater or less than -. 25 is 
not known. © It has not been proved that the likelihood function in this case 
has only one maximum, but the results of the large total number of itera- 
tions made give the impression that there is only one maximum. It might 
be expected that when prices are rising people are more willing to take on 
risk and when falling more unwilling to take it on. Thus it would seem rea- 
sonable to expect P, to be higher in upswings than in downswings. This 
expectation would be strengthened by the fact that k also would more likely 
be higher in upswings than in downswings, and this would increase the effect 
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on P_ if k were assumed equal to one, The results shown in Table 6 tend 
to support this conclusion. During upswings FP _ is positive or zero better 
than half the time, while in downswings ~ is Overwhelmingly negative. 











Table 6. 
No. of Samples No. of Samples No, of Samples 
for which for which for which 
P =+,25 P =-.25 Pp =0 
e e e 
Ups wings 4 6 4 
Downs wings 2 13 l 





Results of the comparison of the standard deviations estimated from 
the warrants with weekly observed standard deviations are shown in Table 7. 
The warrants are listed first by time periods and within each period by de- 


:' Ps 
creasing value of —— . Column 1 shows 
a 





where Ps is the mean 


price of the stock during the period. Column 2 shows the standard deviation 
estimated from the warrant, and Column 3 shows the observed standard de- 
viation of weekly changes in stock prices. Column 4 is the number of years 
2 
; : , o ; 
"time horizon'' (m) implied by the ratio ae a As was seen in Sec- 


529, 


tion 7 there is no reason to expect each warrant within any one period to have 
' ' , Ps 
the same horizon because of the influence of — om the percentage growth 


rate of the warrant. Even if this effect were neglected the "time horizons" 
need not be the same; one would then expect just that o would be higher the 
higher o is. 

In Section 7 it was also seen that the estimated 9 and its implied 
time horizon" set an upper limit on the true value of the discount rate in 
the warrant market and also s ets a lower limit on the actual "time horizon" 
for each warrant. Given o and g, the percentage rate of growth at time 


Ir * 
m can be easily found by obtaining 1 : dz Pw] . The value 


* dt 
E[ Pw] 5 
of this rate of growth (i) is shown in column 5 for we sO. #£ a 3 0 








1. One other interesting result shown in Table 5 should be mentioned. There 
seems to be an approximately linear relation between P_ and @ for any 
warrant. When P_ is .25, the estimated o is decreased about Ag from 
when P_ is assumed 0, and when F_ is -. 25, the estimated o is in- 
creas ed ‘by about the same Ac. N6&t only is this relation approximately 
linear, but it is in some cases close to one-- Ad would be approximately 

. 25. For most samples, however, it seems to be closer to 4/5 than to 1; if 
7. m2. 25,40 is about * .2,. This relation means that knowing o when 

P =0, it is possible to approximate ogo for any value of P_ without 

going through the whole iterative technique. , 
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this will not cha. -¢© the dollar rate of growth, sa , of the expected 


exercising value, but it does change the present price. If E[Pw]' is the 
present price with r. # 0 , then the percentage rate of growth is 
dE[ Pw ; ; : E[Pw] ' 
at . The values of this at m years are given in column 6, For the 
late 1920's and the 1950's either of these measures gives low discount rates, 
but for the early 1930's the discount rates are quite high. It should be re- 
membered that these discount rates are upper limits to the true value of the 
discount rate which then must be quite small in all periods except the early 
1930's, Within all three periods the estimates of the discount rates seem 
to be quite consistent. When the large number of places where errors can 
arise is remembered, the consistency of the results within periods seem 
quite extraordinary. The estimates of the o's and P_'s can be quite 
poor since they are not maximum likelihood estimates; the estimates of the 
o) 's can be poor because of lack of knowledge as to the relevant periods; 


. Ps 
and the use of the mean Ps for the ratio = ‘may lead to errors. 


13. Conclusions 

The primary purpose of this study was to obtain empirical estimates 
of certain investors' expectations and preferences. In order to obtain these 
estimates a theory of common stock warrant prices was formulated which 
showed that the price of any warrant depends upon the market's or marginal 
investor's expectations as to the future mean price of the stock, the expected 
risk of the stock as measured by the standard deviation of expected stock 
prices, and his preferences toward risk. Since tests did not disprove that 
actual stock price changes are usually lognormally distributed and follow a 
simple random walk, it was assumed that expected stock prices have these 
characteristics. If expected stock prices follow a simple random walk, the 
amount of risk increases as one looks further into the future, and thus the 
price of a warrant will increase as the market looks further into the future 
even though the expected mean stock price remains the same. 

Although it was found impossible to estimate all the variables which 
are of interest and are theoretically obtainable, the results actually ob- 
tained readily yield some interesting conclusions. 

It was found that warrant prices can be explained extremely well 
through the use of the model developed here. This result means that war- 
rant prices do depend upon the risk or standard deviation of stock prices as 
the theory suggests. 

One would expect that the estimates of expected standard deviations 
( ° ) would be correlated with the weekly observed standard deviations 
( o,) since previous performance of a stock should affect expectations. 
Other things equal, the higher o, is, the higher o shouldbe. There 
were too few samples for the period from 1928 to 1932 to allow a test for 
this relation, but for the_1950's data the o's and o,'s were correlated. 
For this latter period r“ was .761, which is significant for a sample size 
of 20. There does seem to be a significant positive relation between o 
and o,. The expected risk of a stock seems to be higher the higher the 
actual risk of the stock, and an increase in the actual risk of a stock should 
lead then to an increase in the expected risk of the stock. Since the measures 
of actual risk were obtained from observations starting only six months or 
less in the past, the high correlation between o, and o implies that ex- 
pected risk is highly influenced by the very recent past. 

But, as we have seen, other factors may enter in so thatthe o's 
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will not solely depend upon Oo): The ratio of the mean price of the stock 


Ps eats 
to the exercising price —— _ will influence the expected percentage rate of 
a 
growth of the exercising value of the warrant (i) , and therefore, may affect 
: 3 ; Ps P 
the value of 9. For a given o) the higher either a, pa the 


‘ : ‘ eo ; 
lower will i be. Thus for a warrant with a high =m order to keep i 
, : Ps 
as high as it would be for other warrants with lower — co must be 
: , P Ps 
lower. One would thus expect that for a given go 1? the higher ae ae 


the lower will o be in order to keep i close to the same value for dif- 

ferent warrants. Also if the true value of k is different from unity the re- 
lation between o and o will be affected. The greater the true value of 
k the higher will be the estimate of o. There is no way of directly ob- 
taining values for k , but there is an indirect method of approximating its 
effect. The most powerful factor affecting k should be the dividend yield 


; , , D 
or ratio of annual dividends to the mean stock price : If a corpora- 


tion pays no dividends, investors in its stock must be expecting a capital 
gain, or they would not be willing to pay the current market price for the 


: ‘ . a . 
stock. Thus if a is zero, k should be greater than one, and in gen- 





eral the higher p * the lower k should be. One would expect that 
the higher > is the lower will o be, 
5b Ps D 
The effects of we. ar and pe OF the estimates of the o 's 


for the 1950's were tested by means of a multiple regression. The esti- 
mated relation with the standard errors of the coefficients below in paren- 
theses is, 


o = +.649 + 19.4400. -.103 =% 7,845 & 
l a Ps 


(4.18) (. 154) (2. 69) 


2 . ~~ D er 
and r- is .850, which is significant. Both co) and pe 2re significantly 


, P _ nat 
related to oa, but = does not significantly affect o. Arisein o 1 
of .01 will result in a rise in of about .19, and this compares quite well 


with the average of the —— ratios. The effect of the dividend yield on o 
l 
although significant seems to be rather small as might be expected since 


D , : , 
Pp, isan imperfect substitute for k. If there is a reasonable relation 


between Bs and k, we can conclude that both k and o, affect the 


estimates of oc. Ps 
The fact that — does not significantly affect o implies that the 


market's expectations as to risk are not significantly affected by the per- 
centage growth rate of the warrant (i) . One would expect then that 
Ps 





, 


Ee would significantly affect the estimates of i. The effects of 
and 90, @ 1? and s on the estimates of the i's for the 1950's were 


: ; . Bee 
tested by means of another regression. Of course the higher o Chien the 
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lower should i be. Since fora given o, the higher o is the longer the 
‘time horizon,'' and the lower i should be. And fora given o the higher 
oO; is the shorter the ‘time horizon," and the higher i should be. 


= is used as a proxy for the true value of k such that when k is high then 
= is likely to be low, The higher k is the higher i would be, so the 
lower a is the higher i would be. The i's used are those derived on the 
assumption that a = 0 (Column 5 of Table 7). The estimated relation is, 

i=+.703-.443 S -.0890 +.1020, -.241 2 

a l Ps 
(. 043) (.069) (4, 84) (. 938) 

and r? is .545, which is significant. The only variable which has anywhere 
near a significant effect on i is =s . The effect of = is very strong. 


; : : Ps ‘ . ; 7 
For instance a rise of .1 in - will result in a decrease of .04 or 4% in i 


' P : ; 
The conclusion must be that aa affects mainly the i's andnotthe o's 


When stock prices are high it is difficult to get a reasonable return by in- 
vesting in warrants. In fact for Tri-Continental warrants over several periods 
the i's are virtually 0%. This helps to explain why Tri-Continental warrants 
were being exercised in large numbers during these periods. With the price 
of the stock high the price for the warrant which can be obtained by selling it 
in the market is very close to the value of the warrant if it is exercised. When 
transactions costs are taken into account little if anything is to be gained by 
selling instead of exercising the warrant, and the growth rate is so low that 
holding the warrant will lead to little gain. It must be remembered that the 
i's are estimated on the assumption that the stocks are a fair bet--the ex- 
pected mean price of the stock is equal to the present price. Alow i im- 
plies then that any one who holds the warrant and thinks the stock is a fair 
bet must be a risk lover. But an investor may hold a warrant with a low i 
not because he is a risk lover but because he believes the mean expected 
price of the stock is greater than its present price. As long as there are 
some of these "bullish" investors not all the Tri-Continental warrants (or 
other warrants with low i's ) will be exercised. 

The fact that the estimated growth rates are so very low for almost 
all warrants during the late 1920's and the 1950's leads to some interesting 
questions. The low i's imply that either the warrant investors were risk 
lovers who thought stocks a fair bet, or they were optimistic as to future 
rises in the prices of the stocks. The few estimates of k which were ob- 
tained seem to indicate that the market did not expect the stocks to rise 
much. In general then it would seem that the market consisted mainly of 
risk lovers who would be willing to pay a positive price for leverage. Since 
warrants are such speculative and risky assets this implication is not sur- 
prising. But options in general have two distinct purposes. They can be 
used for insurance (hedging), or they can be used for their leverage to take 
on more risk. Warrants, however, are very inefficient assets for hedging 
purposes; other types of options being much less costly. One would expect, 
then, that most investors in the warrant market would be risk lovers. The 
low growth rates during these periods is not surprising. 

However, the estimated values of the price of leverage seem to 
contradict the conclusion that predominantly risk lovers are in the warrant 
market. As was seen " is almost always negative in downswings, but in 
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upswings it is only positive about half the time. This result suggests that in- 
vestors in the warrant market do not like to take on risk, but in an upswing 
they may dislike risk less--sometimes enough less so that they are willing 

to pay to take it on, Furthermore, for the late 1920's and 1950's P_ was 
positive for only five samples and negative for 12, and only 4 ofthe [2 neg- 
ative P_'s were during downswings. The values of P_ then give some 
support to the conclusion that investors in the warrant tharket are generally 
risk averters. However, this result certainly cannot be considered clear- 


cut since the P_‘'s are not overwhelmingly in one direction or another. The 
estimated growth rates, on the other hand, are all very low giving clear 
evidence the investors in the warrant market during these periods were risk 
lovers, 


In contrast to the 1920 and 1950 results, the results for the early 
1930's seem to be completely consistent. The estimated growth rates are 
high and the P_'s are almost all negative clearly indicating that investors 
in the warrant Market did not like to take on risk. They had to be given 
greater inducements in the form of higher rates of growth in order to in- 
duce them to hold such speculative assets as warrants. This seems an 
entirely reasonable attitude on their part for such a period as the early 1930's. 

The results of this study seem to lead to conclusions which are con- 
sistent with a priori expectations. Investors in the warrant market have 
expectations hich are clearly related to past events, and the very recent 
past seems to affect expectations very strongly. The overwhelming evi- 
dence of the i's suggest that generally they are willing to accept quite low 
average returns in exchange for obtaining more risk, but in periods when 
any asset is very risky they will not pay to take on risk. 

Since the method of obtaining measures of expectations and prefer- 
ences toward risk used here has proved reasonably successful, it would 
seem quite worthwhile to use it to obtain similar measures for investors in 
convertible bonds. One might expect that these investors have preferences 
which may be closer to those of the majority of investors than the prefer- 
ences of investors in warrants, and thus the estimates obtained would have 
a more general usefulness. Also these investors may have expectations 
which are based more heavily upon the less recent past than those of in- 
vestors in the warrant market. 


APPENDIX A 
For an investor who thinks future stock prices are lognormally dis - 
tributed! with a mean of Inx of wit and a variance of Inx of oa j 











7 72 
inxs 
t(x) =—t— eV? | __& O<x< @ (A. 1) 
xo N Qn cs ep OF A 
- J 
where \ ° 
“ 1 / jinx -4 
1 i 1 . 1/2 x i. - (A. 2) 
fn x o 
oNex OQ L x 
x 
s* ay 


This is easily seen by putting Inx =x', x=e 


x2=0,zxzx's «@, 


» and dx=e dx’ When 





l. See Aitchison and Brown, op. cit., for an excellent discussion of the 
properties of the lognormal distribution. 
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Then, 














x1 


° | ———_ | dx - ° ; dx'=l. 
INQn | x oN 2x 


J v2 L x J (A.3) 


The expected value E(x) of a lognormally distributed variate is given by: 






































- [Inx—_ - s , x 7 
E[x] = [ - e /-|—— dx =[ ——e’* dx' 
xO.N On "x | aN 2x Se Be 
2c © eax! 
- 7 -oo -1/2 x “i * tH cd xX > 
= 1, @ | 5 dx 
Ncr | | 
x L x J 
(x* op oa) me -uo y 
bs 1 r= -1/2 x x x xX ata 
= — Fe 5 dx 
7 Ven | 
7 L x } 
u+1/20° ’ > | x*L-0, . _+1/20 
— ; je ele ~ x ai* oe $4, (A, 4) 
ONOn L x J 
The expected value of a warrant is: 
oo 5 
E[Pw] = . (x—a) f(x) dx. (A. 5) 
With a lognormal distribution: 
inx—u Y ae 
© (x-a ) -1/2 | x 
E[ Pw] =f a / | oe I ax . (A, 6) 
XO.N 2x a | 
x E J 
The assumption is that, 
u_+1/20 os 
x x 
E[ x] = kPs =e 
2 
HY = lnPs + lnk - 1/20, (A, 7) 


It is easiest when using a lognormal distribution to define a new variable g, 
such that x = Psg. Then g is any anticipated change in the price of the 
stock and is also distributed lognormally with a variance of Ing equal to 


J and a mean of lng equalto u_. Corresponding to equations (1), the 
value of the warrant will be, 8 
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Psg <a (A. 8) 
- 
r ation A. 4 becomes, 
EFigj=e . (A. 9) 
a | : 7 be< omes, 
P= Pe’ g 
ub = Ink - 1/20. (A. 10) 
é E 
Let 4H = and = 
g 
Ther ; 
j > c 
‘ : 2 . 1/4 | ing-ink+1/20 
z) = a. e~/* | =a = ——e '~{ a J (A. 11) 
W 2x ~~ EN 2x 


Given a particular present price of the stock, the expected value of the war- 
rant to an investor will be, 








o[ Pw; = {* Zs g dg . A.12 
E[ Pw;Ps ] J, \Pse-a)t (g)dg Jn goon e L : © ( ) 
Ps Ps 
r S = . -~ g' os g' , . ; = a t - 
Let g'=1ng; then g=e” , dg = e”~ dg’ ; and when g eo 7 § lna-InPs 
Then E[ Pw;Ps] will be, 
- 2 
, Ps ye g -1/2;S; 
E[ Pw;Ps] = a SO nih lo | dg 
Iyvcr 
| 8 12 
- a i) -1/2 | anf A 13 
S\na-1nPs . ~o°i & (A. 13) 


From equation A, 4 the first term on the right becomes, 


2 
ttl, 20° Ps e/2 | at=(uso") | de? 


Syne -lnPs dg 





al Qn 


2 
, +lf/2o “— , 
Remembering that é / =k, it is seen that both terms are now in the 


form of constants times normal cumulative frequency functions. Standardi- 





; '.- (ut '. 
zing the variates g - = and —e , the expected value of the 


warrant to the investor becomes, 
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2 
kPs -@ ~1/Qu 
E[ Pw;Ps] = — f a du 
Jon «1/20 - ee ine 
a co 1/2u- 
=~ sae e/ dy (A. 14) 
Jax ‘sxjao - BAnketne 


Differentiating this with respect to Ps , 


> 
adE[Pw;Ps] —  _k_ a et / 2 











aPs Jon -1/20 + eet 
‘ 12 
“Pe “1/2 ‘ite « eAersci | 
. SE « a 0 
Pso V2n 
r : 2 
‘ a e/2 | 41/20 - 1nFesinknipe | 
Pso V2n 
2 
a 0 -1/2u 
oe laPs+ink-lna ° as (A. 15) 


V2xn 1/20 - 





e} 


The slope of the expected value curve and the slope of the asymptote are 
equal when Ps = @ , And, 





i , ' , —— 2 
ak[ Pw; Ps | o K f ent / 


we |? Ip, 


Therefore, the slope of the asymptote is k. 
Also 

r , 12 
a°E[Pw;Ps] _ k e7l/2 |-1/20 - inFstipk~ipe 
> 


a ef 
aPs~ Pso WV 2x 





> O for ail Ps > 0. 





Therefore, the slope of the expected value curve is as indicated in Figure 4, 
By the method of rotating axes, the intercept of the asymptote with the Ps 
, a l 
axis can be proved to be k 
When we considered the price of leverage (P_) and the price the in- 


vestor is willing to pay for the warrant (V), we found, 





1. See Kenneth O. May, Elementary Analysis, (Wiley, New York, 1952), 
pp. 378-80, 
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v «= ; def Pw; Ps J 
V = (1-P, )E(Pw;Ps] + === PsP. . (A, 16) 


Substituting equations A. 14 and A. 15, the explicit expression for V is, 























2 
+ all kKPs /. -1/2u 
= (1-¥,) | Ve J InPs+Ink-lna ° ay 
N2n ~-1/20- 7 
. “ 
a * -1/2u 
-—<— f : e dy 
Jon ate us re 
,) 
: KPsP. ° oan o- 
pr y, _ lnPs+lnk-lna 
Ncnr /2 - 3 
2 
kPs ,@ ~1/2u 
+ =< f , > dys 
Jon -1/2 - ae 
(1-P ja | 2 
-——< Jf , ee aw (A. 17) 
lnPs+lnk-lna 
N 2x +1/2 - = 


The slope of the asymptote is again k and the intercept of it with the Ps 
a(l-P ) 
e 


axis is ee mes 


APPENDIX B 

The maximum likelihood method was used to obtain the estimates of 
7, k,and P,. The actual observed price in the market (Pw) will equal 
the price the marginal investor is willing to pay for the warrant (V) plus 
an error term (¢€) which is assumed to be distributed normally about V 
with a variance of P 2. if o were large and Ps were small this 
might be a poor assumption since V + € must always be greater than zero, 
but the assumption of normally distributed € implies that V +e can be 
negative sometimes. By assuming € to be lognormally distributed this 
problem is avoided but at the cost of added complexity. For the data used 
0 is always quite small and Ps relatively large so the bias introduced 
by the assumption of normally distributed € will be small. 

With this assumption the method of maximum likelihocd is equivalent 





to least squares. The likelihood function, (9 k, P,, O. ) is: 
N Pwev |“ 
d (o, kK, Po 3.) =@= TT A ve] oe | (B. 1) 
n=l oe V 2x 
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Then the normal equations are of the form: 


S- + r | ee-v) | (B. 2) 
€ 
and 
ZF = A clown ee - (Sel 8.3) 
38, By i li | 38,98, 3B, | 





All empirical work was done under the assumption that the investor thinks 
stock prices are lognormally distributed. In this case V is given by equa- 
tion (13). If we make the following notational simplifications, 








,) 
a 1 oo -1/2u- 
— J lnPs+lnk-lna © os 
NOx -1/2 - 
P g 
: 2 
C — a ~1/2u 
ee ~~ _ InPs+lnk-lna ° ms 


0 





1nPs +ink-1na| é 
0 


| 
1 .-1/2 |1/20- 
and NOx 


™N 
| 


a= 1nPs + lnk - lna 











3V 
Then the explicit expressions for the — are as follows: 
4 i ] 
P / | ' aP Z 
a= Vv | e =) Ov “ 
a = 8%: dq * BZ | 1-5 (1/20 +S}} 5% = PQ, + a 
e) 
andthe ss" 
ne ta pe 
2 2 2P a || P 

ce) 

- x. sé oy = aZ Seo 1/4 Se 1—= (1/208 a} 
y oT a - L it ‘ 
2 | P | 

0 aZ o-V aZ 

os? lioc= (1/2042) — oo fae o + 3) 
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These expressions can be substituted in equations (B. 2) and (B. 3) to 


* * 
| 36 ae 
get explicit equations for the s=- and s=-s>- . These equations are non- 
OB, 08,98 5 


linear in the parameters and thus it is necessary to use some form of itera- 
tive procedure, The method chosen was the method of scoring or Newton's 


meth-d." Let B, 285.8, be the initial values of 6, 8, and B chosen 


in some suitable manner. The method used here was to assume that 
= re =0 and 8, =k=1 since it was felt that their true values were 


l 
close to these assumed initial values. For each observation from a sample 
(or alternatively from a randomly chosen s ub-sample of observations from 
the original sample), Pw was assumed exactly equalto V. A o, was 
thus obtained for each observation and the mean o« was chosen as the in- 
itial estimate of 1(8,). Since obtaining the o involves an iterative 
process, it would seem best to use only a sub-sample of the observations 
and to get estimates of oa good only to two or three significant digits. 
Having obtained initial estimates the method of scoring proceeds as 





follows: Let 8, + 28, »B, + “5, » Bz + 06; be the true values. Then, 
; ( ca \ B.4 
= 4 -\ que | ° 
< Pw-v ) 3B, i6, + 8), coos By + *5) ( ) 
i 
N [r : ——— “ ~ 
"202 L || prev(6,408,, 000, B,4d8,)| WCE HMB,» ++» 654085) (B. 5) 
zl \* 4 38. 
But 
(B, +0¢ 5.408,) = V(B,,8.,8,) + £28 ov ln = 2 (B. 6) 
reat 24. es rere s! sk. GAB, «(B,s0—s8 
: i=l ¢”3 1?P2°Ps 
ane 

















V(8, +48, ,..-,8, +48, : p) 
( 5 erga : 3" 3) 7 i aes +a lav . | eo Bt (B. 7) 
2 2 ia Q R 
ws Ws 1B) 28598; j=] 1) 0B 5 | Py Po9Bs 
Substituting (6) and (7) in equation (5) we arrive at, 
a ied ~ 2 2 \ $n, [W| | | jov_ | rg | V | | 
O=2 | Pwev(6 1B59B,)— O68 = Bi Bie Mal ba +. 28 = _- = 
a} V2 5 Se 31 By} 18148285) [By 18482485" 358,58, } 1B, »8of 
3 (3. 8... (B. 8) 
I ov( 8, ,8.,8 4 . \ 
a re a < ov 
=< Pw=V( Py 2PoeP2 ) +2 fas) FE — a AR 
n=] \ ? = = OB; j=l J \ B,98 5 | IP »PosPs) 





l. C. R. Rae, Advanced Statistical Methods in Biometric Research, (New 
York, John Wiley and Sons, 1952) pp. 165-172, 
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G 1V | AV } AV 
- i as =| if a B £6. {2 ln «2 s_* 3s IA 5 
o. 16. ,6B.~,6 - i8. ,8.,6 8 B B.. a 
j=l J j/ 17PoFs | 5 | [Py 2Po9P2 OP, 1°"o? i} 
.” 5 2,* 
= SS 16..8..8. *2>%, Soa |g 6 a 
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It is assumed that (48 ; 2 ,is negligible and thus the last term in (B. 9) drops 

off. In matrix form let ®, be the column vector of first derivatives, ®,. 

be the matrix of second derivatives both evaluated at 6 B, 18598 2 and 46, *" be 
os i 


the column vector of changes to be made away from the initial estimates. 
Then, 


The negative inverse of the matrix of second derivatives (~ 0," a " gives 


large sample estimates of the variances and covariances of the B, . The 


48; are added to the 8, and the whole process repeated until théy are small 
in relation to their variances. The process was stopped when all the 


8 


Ww 





nA 


As explained in Section 12 the results obtained using the above method 
were unsatisfactory in that there was usually either a failure to converge or 
a convergence on what would seem to be on a priori grounds inadmissible 
values of the 8, . Therefore, a variant of the above method was tried. The 
initial estimates of the 8B. used were the same, i.e., k=1 . P. z(, 
+= oo. Instead of iterating to obtain new estimates of k, P 


» Pg, and co, 


iN 


k was assumed to equal one--its initial estimate. The iterative process then 
involves only two parameters. The derivatives and cross derivatives are 
easily altered to take into account this assumption. This method also proved 
to be unsatisfactory because of lack of convergence. The final method in- 
volved iterating for only one parameter. In all cases k was assumed to 
equal to one, but for each sample P, was assumed equal to any of several 
different values. For each assumed value of P,, final values of o were 
obtained. The iteration for ¢ alone involves only the first and second de- 
rivatives of the likelihood function with respect to 0 
1 


becomes - o @ 


,» and the variance of 
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Summary: This article is an extract from a longer presentation submitted as 
: ss¢ rtatic n to the Department of Economics of Yale University Its purpose is t 
vestigate the extent and effect of monetary debasement in France from 1295 to 1395 
An historical investigation nitted from this extract, of the institutions and political 
ircurnstances of France and England was undertaken in order to establish the eco- 


nomic interrelationships of the period so that theoretical economic concepts with 
historical validity might be evolved for use in the analysis of monetary debasement. 
With some reservations the quantity theory of money seemed most useful and it was 
n the framework of an international comparison between France and 

sim- 





employed withi 
ngland. Geographical areas were chosen in the two countries so as to assure 
ilar fluctuations in agricultural output. Price statistics for wheat in e two countries 
were assembled and the prices were reduced to monetary units of constant silver 
alue. The resultant adjusted price series were found to fluctuate closely enough to 
that monetary mutation was swiftly reflected in prices. Since 


allow the conclusion 


the French price series after adjustment for extensive debasement paralleled the 
English series adjusted for minor debasement, it was concluded that French prices 


rose in direct proportion to debasement. 






th 
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PRICE MOVEMENTS AND SPECIE DEBASEMENT IN FRANCE, 1295-1395 


Harry A. Miskimin 


1. Introduction 

The dissertation from which this essay is extracted attempted to in- 
vestigate the monetary history of France from 1295-1395. Although the 
nature of fourteenth century documents and material renders illusory the 
theoretical elegance which might be brought to a contemporary problem of 
similar nature, the quantity theory of money as expressed in Irving Fisher's 
exchange equation provides a useful frame of reference. Since the data of 
the period prohibit quantification of either a velocity or an output term, a 
second country, England, was introduced in order, through the device of com- 


parison, to control the influence of fluctuations in the output of primarily 
agricultural societies. 





Stripped of historical context and qualifications, an economic ration- 
ale or model, of a purely hypothetical nature, justifying this approach could 
be developed as follows. The economies of two countries, say France and 
England, are defined in terms of the Fisher tautology, MV = PT, where 
[ is the real output of the single product, wheat. This produces two equa- 


tions. 


England M V 
ee 


" 
0 
4 


France M.V,2P,f 
ss as 
Assume that there is only one determinant, climate, of the T terms 
and that the countries are so situated that climate is the same in each coun- 
try. 1 It follows that, simultaneously with any change in T,, T_ would 


P " . . P " S} 

move in precisely the same proportion and direction, i.e., that T /T = Ky , 
a constant. Assume further that the V terms also behave ina similar 
manner sothat V /V =K a constant. 


, 
Given thesé assumptions regarding the V and T terms, we may 
form the following equation: 





M. P. 
M, ° K, = P. - KR, 


It is then possible to measure the effect of a change in M, upon P, 
by comparing the latter to P_ if it be given that M_ remains constant. 
Since the V and T ratios afe constants the entire impact of a change in 
M, falls upon P,. The comparison of P, and ot , however, comprehends 
changes in the terms since any change in Ty is assumed, because of 
climate to be paralleled by a change in T 

Both_economies are assumed to opérate on a silver standard without 
fiat money. The governments establish the account value of silver by law 
in minting coins. As a result of this, the M terms must be divided into 
two parts: A, the number of units of account to the mark weight of silver; 
and B, the total number of marks of silver in the country. If the B terms 


are constants or behave similarly, i.e., if B./B, = K, » a constant, ~ the 





1. The historical validity of this assumption is discussed in Section 3, 


™~ 


The historical validity of this assumption is discussed in Section 2, 


Ww 
. 


The degree to which the quantities of bullion in the two countries actually 


233 








A. MISKIMIN 


equation then becomes: 


or 








Pp K K Pp 
f 3 2 : e 
F K -T 
f l e 
and substituting 
= KK, 
4 K 
l 
Ps Fe 
er Meroe 
f e 
If this latter equality is true no matter what changes occur in A,, it 


follows, since P /A. is independent of A, , that French prices, P, », rose 
in direct proportion {6 debasement, i.e., to the change in A; ; 

Further if P,/A =P /A_ then K,=1. 

Since P,, A,, p ahd A _ are measurable within the limits imposed 
by the data of the fourteenth century, it is possible to test, in effect, the prop- 
osition that K, =1. Graph 4-1 shows the result of such a test and tends to 
support this proposition, | and hence, the correlative statement that French 
prices rose in direct proportion to monetary debasement. 

- B Vv T 

Now K. = Riv 4 EBS f 

4 #B Vv, Ban 


f © 





and as already mentioned there is historical evidence for the proposition 

that climate did tend to make T_/T, = K, , a constant, * and, although of a 
weaker order, historical evidenfe that aS /B may broadly have behaved 
as a constant. If this evidence were strong, the conclusion that V /V, = K., 
a constant, would be justified but, due to the nature of the sources, it ould 
seem more wise to restrict the scope of the conclusion to the more modest 
statement that possibly Ky = 1 or at the most that there is some evidence 





meet these assumptions was investigated in Chapter V of the dissertation. 
Working only with the amount of metal coined each year, it would appear that 
over the course of the century the bullion supplies of the two countries fluc- 
tuated similarly. In the short run, there is some evidence, although of a 
weak order, that there may have been some "normal" requirement for bul- 
lion in each country. These requirements, in ratio form, may have be- 
haved as a constant in the short run although enormous fluctuations of the 
actual quantity certainly occurred around the so-called ''normal"' require- 
ment, 


1. The reader is again reminded of the numerous qualifications imposed by 
the events of history and the nature of the data. 


2. See Section 3, 
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that (B_/B (V/V ) is a constant, 

As the reader is no doubt aware, the model described above is in- 
itially a device for overcoming the absence of data adequate for the study of 
one country alone. No pretense is made that such a model may be applied in 
a purely functional manner to the history of the fourteenth century. 

In the dissertation itself, a general discussion of the historical ethos, 
including an investigation of the legislation, political history, institutions, 
production methods and population was conducted in order to evaluate the 
nature of the economic relationships of the period and specifically to inquire 
into credit and the velocity of circulation. The latter remained to a sub- 
stantial degree one of the unknowns although some circumstantial historical 
evidence tends to support the proposition that velocity behaved similarly in 
the two countries. 

The present excerpt assumes that the reader has accepted the histor- 
ical arguments concerning credit and velocity and also the rationale for using 
only grain as the commodity whose price is to be measured. Problems in- 
volving the B terms, i.e., the quantity of bullion, are omitted from this 
essay but are considered in the dissertation. I hope that the reader who 
wishes to question this essay on general historical grounds or for its treat- 
ment of credit, velocity and the quantity of bullion will consult the arguments 
to be found in the disseriation. 


2. The Monetary Systems of England and France 

The unit of account in fourteenth century France was the livre, di- 
vided into twenty sols, composed of twelve deniers. This monetary system, 
descended from the time of Charlemagne when the Libra was in reality a 
poun'|, continued in France until the Revolution, It still exists in England 
in the system of pounds, shillings and pence. In both countries, however, 
the units merely indicated a relationship within the sub-multiples of the 
system and, by the fourteenth century, had ceased to correspond to the 
metalic pound weight. 

In both countries, the king determined the metallic value of the unit 
of account by specifying the number of livres or pence which must be struck 
from the respective metallic units of weight. In France, the standard used 
was the mark of Paris or Troyes of 4,608 grains. In England, the measure 
was the Tower Pound of 5,400 grains. ~ During earlier periods of French 
history, there were at least four different marks but, in the reign of 
Philippe I, the mark of Paris was selected and its use was extended to the 
entire kingdom. 3 Perhaps because of the earlier diversity of weights, two 
units of account exist simultaneously in France. These are the livre Parisis 
and the livre Tournois. Although both are founded upon the mark of Paris 
during our period, the livre Parisis is one fourth heavier in metal content 
than the livre Tournois. This, since the mark if the same, is only a ques- 
tion of face value. I have converted all money and prices, when specific 
reference is made to the unit of payment, into the Tournois system. Any 
future reference to livres, sols or deniers should be understood to apply 
to the Tournois system unless the alternate system is specified. 

Deferring for the moment the question of the alloy as commanded by 








1, A. Dieudonne, Monnaies royales Francaises depuis Hugues Capet jusqu'a 
la revolution, Man. de Numismat. Franc. vol. U, Paris: 1916, p. 79. 








2. John Craig, The Mint, Cambridge University Press, Cambridge, 1953, 
Pp. xv. 


3. Di p. cit., p. 39. 
ieudonne, op. cit., p. 39 235 
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he king, it is necessary to attempt to resolve the more elusive question of 
the alloy of the so-called fine metal to which the legally specified alloy was 
added. Coin fineness in England was designated as 926 parts in one thousand. 
In France coinage silver, called argent-le-roy, was to be eleven and one half 
parts fine out of twelve or 958.18 in one thousand. Dieudonne refers to some 
analyses of the Gros Tournois, a common French coin, which show argent- 
le-roy to be actually only 941 grains fine.“ The difference between the 
standards of the two countries, taken at legal value, would be 32 parts in 

one thousand or 3.2 per cent. If English silver matched the penny trial plate 
of 1279, it was in reality 923.3 fine. 3 The difference between the two coin- 
age bases would then be 18.7 parts in one thousand or 1. 87 per cent if com- 
puted on the basis of the actual fineness. Craig estimates that the touchstone, 
even in the hands of an expert, was almost certainly incapable of distinguish- 
ing differences in fineness more closely than ten parts in one thousand. We 
may therefore assume that the difference between the silver bases of the two 
countries would have been barely distinguishable by a contemporary observer. 
For the purposes of this study, I have not attempted to adjust for this slight 
difference between the two countries' standards of fineness but have accepted 
them as equal. This produces a small error but one which is probably not 
greater than the alternative of accepting either the legal weight or of trying 
to devise an estimate of the varying deviation from the legal weight. It of- 
fers the advantage of maintaining the integrity of the series for each country 
and averts the possibility that too great an insistence on accuracy might con- 
vert the figures for each country into inaccurate abstractions. Since, in the 
market, the difference would be scarcely observable, the economic error in- 
volved would be negligible. 

Similar treatment is accorded to the standards for gold. Subject to 
the technical limits of refining skill, the gold mark and the gold pound were 
both fine gold. The variation between the two countries depends upon tech- 
niques of refining but since gold was the standard for international trans- 
actions, the degree of variation is probably smaller than that inherent to 
the silver base of the two countries. 

In France, the silver coinage was measured and controlled by the 
pied de monnaie, a number which expressed the relationship between the titre 
or alloy, the face value, and the weight of the coin. Following de Saulcy, 5 
if n is the number of coins to the mark of silver, d the face value of the 
coin, and t the titre, expressed in deniers, the pied is the following re- 
lation: 








= Pied de monnaie 





e t 
5. —. 12 
12 
The denominator may appear a bit mysterious. Silver is considered 


fine if it contains 12/12 of silver, argent-le-roy, i.e., silver 23/24 fine, 








1, Craig, op. cit., p. 52. 
Dieudonne, op. cit., p. 39. 


tN 


5. Craig, op. cits; p. 52. 
4. Ibid., p. 15. 


5. F. de Saulcy, Recueil de documents relatifs 4 l'histoire des monnaies 
frappées par les Rois de France, 4vols., Paris, 15/9, vol. “Be Do mave 
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so that t/l2 is the manner of expressing the amount of alloy added to argent- 
le-roy. The division by 12 is required to convert the face value, d, from 
deniers into sols. There is to my knowledge no explanation of the division by 
five. 

The pied de monnaie is, in itself, an index of debasement since it 
accounts for all possible variations in the currency except for those of de- 
sign or nomenclature which have no economic significance. For our purposes, 
however, it will, perhaps seem more familiar to speak of the number of 
livres drawn from the mark. This latter figure is simply one fourth of the 
pied de monnaie and naturally varies in the same manner as the pied, re- 
flecting all changes of titre, face value or weight. The pied, and hence the 
number of livres to the mark, will always refer to the mark of silver, 
argent-le-roy, because of the division by the titre and not to the marc 
d'oeuvre or mark of coin used for internal transactions was normally silver 
with gold reserved for large or international transactions of either a polit- 
ical or a trading nature. 1 The French system was not bimetallism in the 
usual sense of the word but was, rather, a silver standard supplemented by 
a valuable commodity, the gold coin. It was not possible to take silver to 
the mint in order to demand payment in gold. The coins were not commer- 
cially exchangeable for each other at par. 

The king, in issuing the silver coinage, designated the number of 
livres to the mark since he established the face value of the coins concerned. 
This was also attempted for the gold coinage but it frequently proved in- 
feasible. An independent market rate existed for the gold coins“ and this 
fluctuated with the pied de monnaie of the current silver coinage. Since the 
market rate for gold or gold coins was rendered in livres, sols or deniers 
with a silver base, we may, I think, safely consider the gold coinage as a 
commodity and relate all problems of price to the silver coinage alone. 

The rationale for this approach is fortified by the fact that the king himself, 
in periods of debasement, paid for gold in the gold money coined and with- 
out reference to its value in money of account.” Since the mints paid for 
the bullion in the coin which they struck from it, there could be no possi- 
bility for an arbitrage situation to develop between the two metals. 

In France there are two important sources for information regard- 
ing the coinage. One is the collected ordinances by which the king com- 
municated his will regarding the pied de monnaie to the masters of the 
money. In some cases, this will was specific in defining all features of 
the coin but in others it simply expressed the pied and allowed the masters 
to determine the specific form of the actual coin.* De Wailly, in 1857, 























1. Marc Bloch, Esquisse d'une histoire monétaire de l'Europe (Cahier des 
Annales, N° 9) Paris: A. Colin, 1954, p. 39. 





2. N. de Wailly, "Mémoire sur les variations de la livres tournois depuis 
le regne de Saint Louis jusqu'a l'établissement de la monnaie decimale, "' 
Mem. de l'Inst. Imp. de France, Acad. des Inscript. et Belles Lettres, 
vol, 21, 1857, pp. 408-19 (1343-61). 





3. See for example, Lettres Patentes, 15 June 1359 in de Saulcy, op. cit., 
p. 406; see also A. Landry, Essai €conomique sur les mutations des 
monnaies dans l'ancienne France de Philippe le Bel 4 Charles VII, Paris: 
H. Champion, 1910, p. 156. 








4. Landry, op. cit., p. 16. 
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working primarily with these ordinances, prepared a list of the variations in 
the metal content of the livre for both the gold and the silver coinages. 1 This 
list is subject to some flaws of omission in the fourteenth century and aiso in 
later periods.“ In addition to this defect, it tends to convey a false concep- 
tion of the effective dates of the pieds involved since the actual coins usually 
follow after and sometimes even precede the dates of the ordinances. 

The alternative to this source is the collection of the mint records 
which has been compiled by de Saulcy. 3 While this work includes ordinances 
and relatively modern commentaries upon the early French coinage, it also 
contains most of the documents which remain to us regarding the activities 
of the fourteenth century mints. These are unfortunately incomplete since 
fires in 1737 and 1776 and thereafter the Revclution destroyed a large part 
of the documents of the Chambre des Comptes. The documents seem most 
complete in the periods, 1308-12, 1338-39, and after 1350, but in most other 
years some information is available. Where they are markedly incomplete 
I have accepted the figures from the ordinances and compared the result with 
the tables printed in de Wailly. 

The most common mint documents printed in de Saulcy are those 
which arise from the requirement that the coins struck be assayed by the 
masters of the money in Paris. The individual mintmaster, under the super- 
vision of a royal guard, were required to send a sample of the coinage, se- 
lected at random, to the general masters in Paris where the assay was made 
before the coins remaining could be put into circulation. The size of the 
sample was, for gold, usually one coin for each five hundred struck and, for 
silver, one coin for each thousand. The documents typically give the name 
of the mint, the period referred to and a statement of the face value, the 
titre and the number of coins to the mark. They then give either the number 
put in the box for assay, the number struck or occasionally the number of 
marcs d'oeuvre. Often both the number struck and the number in the box 
was given, 

I have used these mint documents in preference to the ordinances for 
two reasons, First, since they provide the dates of the actual coinage, we 
may, in effect, see the simultaneous existence of several pieds or numbers 
of livres to the mark. We are, therefore, not led into the erroneous belief 
that the pied from the ordinances, which is unique to its date, is also ex- 
emplified in the actual coinage. For a study of the reaction of prices to 
debasement, this becomes quite important. The second reason for prefer- 
ring this group of documents is, of course, that they yield more information. 
They are the only source from which it is possible to estimate the output of 
the mints. For the specific problem of debasement, we may, I think, be 
quite confident in accepting as complete the series here presented since it 
comprehends both ordinances and mint documents. 

I have utilized the table printed in Craig's work, The Mint, for the 
construction of the English debasement series and for the output of the 
London mint, The English data are more complete than the French and 
have been sufficiently studied to be accepted, at least for our purposes, 
without much hesitation. No unresolved questions remain regarding the 








l, de Wailly, op. cit., passim. 





2. See Marc Bloch, "Prix, monnaies, courbes," Ann, Ec., Soc. civ. N® 4, 
1946, pp. 355-57. 





3. de Saulcy, op. cit. 
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infrequent and well-dacumented changes in the metal content of the pound. 

From the formula for the pied de monnaie, it is apparent that there 
are three variables through which a mutation of the coinage may take place. 
The face value can be raised or lowered, the weight can be altered Ly taking 
more or fewer coins from the mark, and the alloy can be raised or lowered. 
From an economic point of view it is insignificant which one or combination 
of the three is actually employed. Only the outcome has economic importance 
and this outcome is measured by the pied or, dividing this number by four, by 
the number of livres to the mark. 

The frequency of mutation of the coinage is significant and, ideally, 
one would desire to have enough prices to assure the coincidence of price and 
pied in order to discover the effect of each monetary change upon prices. 
Unfortunately, as will be apparent in Chapter III, this is not the case. In 
order to overcome the resultant difficulty, we shall be concerned only with 
the maximum number of livres drawn from the mark in any year. The lesser 
numbers of livres to the mark will be considered only for their influence, 
sometimes substantial, upon the accuracy of our approach to the available 
prices. In Graph 2-1, I have plotted the maximum number of livres drawn 
from the silver mark in each year. The additional mutations are plotted 
simply as points in order to indicate both the number of changes and the 
range of variation in the coinage in a given year. 

Graph 2-2 shows both the number of pounds of account drawn from 
the silver pound tower and the number of pounds of account drawn from the 
gold pound Tower. Since there are so few changes in th English money, it 
has not been necessary to follow the procedure employed in the French 
series for indicating more than one change in a given year. Even the most 
cursory inspection of this graph will, I think, prove adequate justification 
for referring to the English coinage as essentially sound in comparison with 
the French case. The debasements which do occur increase the number of 
pounds of account drawn from the pound Tower by a little under twenty-five 
per cent over the course of the century. One money is normally maintained 
for long periods of time in contrast to the French practice of issuing as 
many as twenty varieties, all with different metallic content, in a single 
year. The English system does sometimes contain money of different metal 
contents but this is usually to cover the additional cost of the fractional 
coinage and the difference between the two intrinsic values is slight. From 
1335 to 1343, 252 and 254 pence were taken from the Tower pound. From 
1344 to 1351, the range was 266 to 270 pence. These variations are not 
important enough to be considered but, in accordance with the method em- 
ployed for the French series, I have always worked with the maximum 
number of pence to the pound Tower. 

The gold coinage poses particularly complex difficulties in the case 
of France. I have argued that gold should be treated as a commodity and 
not as money, since it was valued in livres and sols of an account system 
founded upon a silver standard and since the mints normally returned gold 
coins for gold bullion brought to the mint. The mints often list the gold 
coins which they strike at the face value which they were declared to have 
at the time of the last preceding ordinance, despite the fact that the market 
rate existing at the moment of coinage may have been much higher. To use 








1. Specific information regarding the precise dates of these variations is 
available in the French coinage appendix of the dissertation. I have there 
listed the dates, the mints, the number of livres to the mark and, where 
the data permit, the amount struck, for the entire silver coinage. 
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HARRY A. MISKIMIN 


this official figure to establish a gold-silver ratio would clearly be an anomaly 
since no exchange of gold for silver took place at this rate. On the other hand, 
the use of the market rate for gold coins does not provide us with an official 
figure for the gold coinage, and suffers from the additional defect of being 
subject to the vagaries of time, place and market conditions which the normal 
short-run conception of the mint gold-silver ratio does not include. The lat- 
ter factors might force a change in an official gold-silver ratio, but they should 
not be used to compute one. 

For the sake of obtaining an official figure for the number of livres to 
the gold mark, I have used the most recent official face value for each gold 
coin as it is issued and have plotted the result as Graph I-3. The reader is 
again warned, however, that this is to some extent an arbitrary procedure 
and that it must not be used to calculate either the effective or the officially 
enforced gold-silver ratio. Official gold debasements will appear as incre- 
ments in the graph but this does not necessarily indicate the purchasing power 


of the gold coin in terms equivalent to those of the silver-based money of ac- 
count. The gold bullion does exist as an alternative to silver as a means of 
payment for some transactions but it would be valued in silver standard units 
of account. Estimates of the quantity of gold issued will be provided in 


Section 5 and will be expressed in marks of fine gold. 

In England in 1351, it was declared "lawful for every man to exchange 
gold for silver, or silver for gold, or for gold and silver; so that no man 
hold a common exchange, nor take profit for making such exchanges, upon 
pain of forfeiture of the money so exchanged, except the king's exchangers, 
who were allowed the profit of such exchanges, according to the ordinance 
aforetime made."'! It was also declared that plate should be received at the 
mints by weight and that the money, when made, should be delivered by 
weight.“ The first ordinance would seem to indicate that a strong attempt 
was made in England to maintain the legal tender quality of gold and silver 
coins or, in other words, to maintain the official gold-silver ratio which 
was, in effect, abandoned in France during periods of extreme debasement. 
The payment be weight at the mints in conjunction with the profit on the ex- 
changes sets limits to the exchange of gold for silver or vice-versa. It 
also indicates, if there is a profit to be had, that the official gold-silver 
ratio is not an equilibrium one. This would seem consistent with Feaveryear's 
conclusion that gold was not domestically an alternative to silver as a 
means of payment in England. 

The various prohibitions against the export of money, with the ex- 
ception of the gold noble, * would limit the possibilities of international arbi- 
trage in the money metals. Although the official English gold-silver ratio 
may, perhaps, be considered partially effective domestically, it was not, by 
itself, a factor which would have been capable of initiating silver flows. 

Gold could leave the country but, if foreign silver was brought in, it had to 
be taken to the mint for recoinage. The profit of the kings' exchanges would 
presumably stop the conversion back into gold. I do not mean to suggest by 





1. Rogers Ruding, Annals of the Coinage of Great Britain and Its Depend- 
encies, Third ed., London, 1840, Vol. I, p. 227. 





2. Idem. 


3. A, E, Feaveryear, The Pound Sterling. A History of English Money, 
Oxford: Clarendon Press, 193I1, p. 22. 





4. Ruding, Annals of the Coinage, Vol. 1, pp. 215, 216, 221. 
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HARRY A. MISKIMIN 


this official figure to establish a gold-silver ratio would clearly be an anomaly 
since no exchange of gold for silver took place at this rate. On the other hand, 
the use of the market rate for gold coins does not provide us with an official 
figure for the gold coinage, and suffers from the additional defect of being 
subject to the vagaries of time, place and market conditions which the normal 
short-run conception of the mint gold-silver ratio does notinclude. The lat- 
ter factors might force a change in an official gold-silver ratio, but they should 
not be used to compute one, 

For the sake of obtaining an official figure for the number of livres to 
the gold mark, I have used the most recent official face value for each gold 
coin as it is issued and have plotted the result as Graph IF-3. The reader is 
again warned, however, that this is to some extent an arbitrary procedure 
and that it must not be used to calculate either the effective or the officially 
enforced gold-silver ratio. Official gold debasements will appear as incre- 
ments in the graph but this does not necessarily indicate the purchasing power 
of the gold coin in terms equivalent to those of the silver-based money of ac- 
count. The gold bullion does exist as an alternative to silver as a means of 
payment for some transactions but it would be valued in silver standard units — 
of account. Estimates of the quantity of gold issued will be provided in 
Section 5 and will be expressed in marks of fine gold. 

In England in 1351, it was declared "lawful for every man to exchange 
gold for silver, or silver for gold, or for gold and silver; so that no man 
hold a common exchange, nor take profit for making such exchanges, upon 
pain of forfeiture of the money so exchanged, except the king's exchangers, 
who were allowed the profit of such exchanges, according to the ordinance 
aforetime made.'* It was also declared that plate should be received at the 
mints by weight and that the money, when made, should be delivered by 
weight.“ The first ordinance would seem to indicate that a strong attempt = 
was made in England to maintain the legal tender quality of gold and silver 
coins or, in other words, to maintain the official gold-silver ratio which 
was, in effect, abandoned in France during periods of extreme debasement. 
The payment be weight at the mints in conjunction with the profit on the ex- 
changes sets limits to the exchange of gold for silver or vice-versa. It 
also indicates, if there is a profit to be had, that the official gold-silver 
ratio is not an equilibrium one. This would seem consistent with Feaveryear's 
conclusion that gold was not domestically an alternative to silver as a 
means of payment in England. 3 

The various prohibitions against the export of money, with the ex- 
ception of the gold noble, * would limit the possibilities of international arbi- 
trage in the money metals. Although the official English gold-silver ratio 
may, perhaps, be considered partially effective domestically, it was not, by 
itself, a factor which would have been capable of initiating silver flows. 

Gold could leave the country but, if foreign silver was brought in, it had to 
be taken to the mint for recoinage. The profit of the kings' exchanges would 
presumably stop the conversion back into gold. I do not mean to suggest by 
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l. Rogers Ruding, Annals of the Coinage of Great Britain and Its Depend- 
encies, Third ed., London, 1840, Vol. 1, p. 227. 





2. Idem. 


3. A, E, Feaveryear, The Pound Sterling. A History of English Money, 
Oxford: Clarendon Press, 1931, p. 22. 





4. Ruding, Annals of the Coinage, Vol. 1, pp. 215, 216, 221. 
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HARRY A, MISKIMIN 





this that money, even in large quantities, was not exported but rather that the 
causative mechanism may, perhaps, be more fruitfully sought after elsewhere 
than in a simple comparison of various official rates. 

Thus far in the discussion of the French coinage, I have shown that 
many different silver values exist simultaneously for the money of account. 
I have not yet considered the calling down of the old coinage. The French 
kings, when they had issued a new coinage, were accustomed to adjust the 


old either by calling it in or by changing its face value to correspond or 
nearly correspond with the new. Since the coins themselves bore no mark 
of value, the latter process could be accomplished by mere decree. The old 


money was sometimes reduced in face value to a point below its intrinsic 
value in order to force it to the mint for recoinage. It was then often de- 
clared no longer current. Dieudonne observes that this was not successful 
citing as proof the persistent reappearance, in royal scales of coin values, 
of coins which had previously been declared no longer current. The kings, 
then, could not enforce an arbitrary value or absence of value by decrying 
or calling down the old coinage. Even if this had been an effective policy 
measure, the adjustments were not frequent enough during periods of 

rapid debasement to maintain a single intrinsic value for the money of ac- 
count, 

Although it is not my intention to discuss the fiscal policy of the 
kings of France, some explanation of the remarkable progression of de- 
basements shown by Graph IF1 is needed. The motive for the striking of 
large quantities of money is, of course, profit for the treasury. The re- 
ports of the rece‘pts of the treasury are not complete for any year of our 
period, but, by observing the total recorded income and the recorded re- 
ceipts from the coinage, it is possible to form an estimate of the relati.e 
importance of the coinage as a source of revenue. The following table is 
derived from Fawtier's Comptes du Tresor and is, as a result, slightly at 
variance with Viard's Les Journaux du Treasor de Philippe le Bel? for the 
years 1298, 1299, 1300 and 1301. It indicates the total recorded receipts, 
receipts from the coinage and the percentage of the total receipts which are 
represented by the coinage receipts. The accounts were kept in both sys- 
tems of accounts, Parisis and Tournois, but the receipts from the monies 
were usually in Tournois. To make the table consistent, I have expressed 
all receipts in Parisis. This naturally does not affect percentages and we 
will continue to use the Tournois system elsewhere, 

The importance of seigneurage revenues in the royal budget is ob- 
vious from the table but this does not necessarily explain debasement. 
Seigneurage is not always proportional to debasement and it is often true 
that more metal was struck at lower pieds or numbers of livres to the 
mark than at the higher levels in any given year.* In 1360, 125 livres were 
drawn from the markwhen the mint price of silver was 192. This isa 
seigneurage charge of 22.5 per cent excluding the cost of coinage and the 











1. Landry, op. cit., pp. 175-6. 


2. A. Dieudonne, Manuel de numismatique Francaise, tome IV: Monnaies 
feodales Francaise, Paris: Picard, 1936. 








3. J. Viard, Les journaux du tresor de Philippe le Bel, Paris: Imprimerie 
Nationale, 1940. 





4. See below, graph III-l. 
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Total se Coinage , Per Cent of 

Year Date Receipts Receipts Total 

1298 Toussaint 550,923 81,149 14.7 
1298 Noel 858,319 555,097 64, 6 
1299 St. Hean 801, 243 406,708 50.7 
1299 Noel 770, 734 376, 284 49.2 
1301 Noel 399, 201 144, 490 36.7 
1322 St. Jean & Noel 477,366 546 oa 
1323 St. Jean & Noel 598,052 6,603 1.1 
1324 St. Jean & Noel 538,382 70,453 13,0 
1325 St. Jean & Noel 610,437 108,013 17.6 
1327 Toussaint 501,779 314,691 62.7 
1329 St. Jean 379, 585 28,528 7.4 
1329 Noel 459,950 16,636 3.6 
1349 Noel 781, 746 552,028 70.6 
1384 Noel 47,779 334 7 





Figures given are in livres Parisis. 


Source: R, Fawtier, Comptes du tresor (1296, 1316, 1384, 1477). 
Nationale, Paris, 1930. 


Imprimerie 








value of the alloy. It may be compared to 30 per cent in 1338 when six livres 
were drawn from the mark and the mint price was 4.6 livres. In 1349, the 
year of the greatest recorded coinage receipts, only nine livres were drawn 
from the mark while the seigneurage charge ranged between 50 per cent and 
22 per cent. " 
Landry argues that the debasements were required by the ne- 
cessity of paying more for the mark in order io bring the silver needed for 
the continuance of the coinage to the mint. Debasement was required to 
maintain the seigneurage. In order to explain why this sequence would have 
led the public to carry bullion to the mints, he postulates a time lag between 
the price response, which he expects, but does not prove, to follow debase- 
ment, and the debasement itself. Then, in order to make his point doubly 
secure, Landry assumes a form of money illusion on the part of the public 





1, Landry, op. cit., pp. 122-26, 
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which leads them to expect that prices paid in strong money will be the same 
as those transacted in weak money. 

My argument against this thesis is the subject matter of Sections 3 
and 4 where it is shown that the accounting systems of the period and the be- 
havior of prices seem inconsistent with any public illusions regarding the 
metallic content of the coinage. Graph IIFl in the following section shows 
that less metal was coined into debased money than into sound money even 
during periods of extensive debasement. This would seem to indicate that 
the public was neither conscious of any substantial benefit to be obtained 
through lagged price rises nor afflicted with any large degree of money il- 
lusion, 

As an alternative to Landry's thesis, I would suggest that a rise in 
the mint price of the silver mark did bring some additional money or metal 
to the mint but for different reasons than those which he offers. On the one 
hand, a rise in the mint price without debasement, i.e., a reduction in 
seigneurage, increases the real mint price and might bring more silver to 
the mints. On the other hand, a number of payments, feudal contracts, 
rents, etc., were fixed in terms of the money of account and could be paid 
in either debased or sound coin. Debasement might have caused people to 
bring sound money to the mints in order to receive bad money for the pay- 
ment of such obligations. If, for example, a good denier contained enough 
silver to make six bad ones and the seigneurage charge was one third, a 
man bringing the good denier to the mint would have received four of the 
debased coins in return. He might then pay a contractual obligation of one 
denier and have three deniers left after the transaction. The three remain- 
ing deniers, even if they purchased only one half as much as the one good 
denier, would be clear profit. The king would have had a profit of two bad 
deniers and the landlord would have been taxed five-sixths of the real 
value of his accustomed revenue. 

Marc Bloch suggests that the king could augment the number of 
inits of payment in his hands by coining his own silver into debased money 
and using it to pay his obligations.2 This has several drawbacks. In 
taking this action, the king would reduce the real value of his own fixed re- 
venue. He did not normally possess a great stock of metal. His contracts 
were often fixed in terms of gold or foreign money as in the case of loans 
and, finally, prices rose against him. This motive for debasement may, 
as a result of these qualifications, be considered minor, 

The mechanism which I have offered as a possible explanation for 
a flow of metal to the mint in response to debasement is only tentative. 

It seems as reasonable as others suggested in the literature and, in the 
absence of any concrete evidence, is as empirically justified. It is con- 
sistent with the violent protests of both the landlords and the clergy and 
through them provides a further possible motive for debasement. In the 
early fourteenth century, the French kings had almost no permanent taxes 
and were compelled to raise money for the tremendous expense of almost 
constant war by means of lay and clerical contributions. Debasement 
could be used as a means of extracting additional payments from those to 
whom contractual payments were important. The choice open to this 
class was no longer between granting or not granting a royal subsidy but 
rather, because of the possibility of debasement, between being ruined 





1, Idem, p. 124. 


Bloch, Es quisse, p. 66. 
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by the decrease in the real value of their revenue or of paying enough taxes 
to secure sound money. On 11 May, 1305, for example, Pope Benedict XI 
gives Philippe le Bel a significant portion of the church revenues in order to 
aid him in the return to strong money. 1 In February, 1357, the estates are 
willing to raise a subsidy which Shey would administer in return for being 
allowed to regulate the coinage. 

The increase in expenses entailed by the war explains, I think, the 
necessity of employing such drastic measures to raise revenue. The nature 
of military operations may also account for the emphasis placed upon mone- 
tary manipulation since this was the only method, other than loans which 
were also used, for mobilizing large sums quickly. The king could, by 
means of debasement, rapidly obtain an increase in both bullion and units of 
account and, at the same time, force certain segments of the population to 
grant decimes and subsidies in order to protect their fixed revenues. 

If my explanation of the public motive for bringing silver to the mints 
is correct, there is a limit to the effectiveness of continuous debasement as 
a measure for raising seigneurage profits. Payments specified in money 
of account were of limited magnitude and tended to decline in number as 
means of avoiding the loss of purchasing power were sought. As the in- 
trinsic value of the money of account diminished, less silver would have 
been required to pay all of the existing contractual obligations. If, for ex- 
ample, the sum of such payments was one thousand deniers, one mark of 
silver would be required for the payments when one thousand deniers were 
drawn from the mark, If a debasement caused ten thousand deniers to be 
drawn from the mark, only one tenth of a mark of silver would be required 
to meet the assumed contractual payments of one thousand deniers. If this 
debt were the only motive causing the public to bring silver to the mints, 
less and less metal would have been brought as debasement increased and 
less metal would have been coined at peaks of debasement. This is con- 
sistent with the evidence regarding the output of the mints. 

In the early part of the fourteenth century, the decime was, per- 
haps, the most important source of revenue, after seigneurage. While, 
in form, it still had to be granted by the clergy, it had, in fact, become 
almost regular. There was a decime in every year from 1285 to 1328 and 
at least twenty between the latter year and 1350.” The remainder of the 
revenues consisted of lay subsidies, centimes, cinquintimes, vingtimes, a 
temporary hearth tax in 1304, etc. 4 In 1341, the royal salt monopoly was 
extended to all the towns of France thus providing an additional source of 
revenue.” Such revenues, although often substantial, were slow of col- 





1. de Saulcy, Recueil, p. 161. 

2. A. Coville, Histoire generale, histoire du Moyen Age, tome VI, 1'Europe 
Occidentale de 1270 a 1380, Duexieme Partie 1326-1380, Presses Univer- 
sitaires de France, 1940, p. 555, 








3. G, Dupont-Ferrier, Etudes sur les institutions financieres de la France 


a la fin du Moyen Age, Paris, Firmin-Didot et Cie, 1930, 1932, Vol. I, p. 135. 








4. R. Fawtier, Histoire generale, histoire du Moyen Age, tome VI: 
l'Europe Occidentale de 1270 a 1380, Premiere partie de 1270 a 1328, Paris, 
Presses Universitaires de France, 1940, pp. 202-3. 








5. Coville, Hist. Gen., pp. 524, 603. 
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lection and, with the exception of the salt tax, required a certain amount of 
time to arrange before the process of collection could even be begun. Since 
war prevented the kings of France from accepting this loss of time, the 

oinage was of prime importance and had to be manipulated for revenue pur- 
poses until a more satisfactory financial system could be devised. 

The change took place after the middle of the century. The capture 
of the French king, Jean le Bon, by the English at Poitiers caused fiscal 
reform in France in order to meet the ransom of three million gold ecus. 
rhis reform generated an administration which became permanent. By 
1369, Charles V benefited from both sides and fourages which were perma- 
nent until the end of the century, “ if one excepts the brief but severe tax 
struggle following Charles' death in 1380 and continuing until 1384. 5 It is, 

I think, not a coincidence that the period of sound money is cotemporal with 
the new and permanent taxes. 

Since the coinage was a major source of revenue during much of the 

entury, it will be worth while to consider some of the bounds upon its ef- 
fectiveness. Adequate treasury reports would be of inestimable value but, 
unfortunately, the only years for which such reports exist are years where 
the coinage records are lost or show only a small volume. This obviously 
prevents us from making a direct comparison of the profit from the coinage 
and the output of coins. It is not possible to compute the coinage revenue 
from the mint documents since the mints list neither the sources nor the 
prices of their raw materials. If the writings of Nicholas Oresme, mone- 
tary theorist and adviser to Charles V, be taken as proof, the mints, at 
their discretion, might sometimes have purchased one metal with the other. 
This would further compound the difficulty of making an estimate of the re- 
venue from a given volume of coinage, since it precludes any simple calcu- 
lation based upon the difference between the mint price of the mark and the 
number of livres drawn from it. 

Even in the absence of direct evidence, we may identify two im- 
portant restrictions on the extent of seigneurage profit. These were the 
inability of the kings to force bullion to the mints and the problems arising 
from the competition of other monies. The former has already been men- 
tioned. Declarations that specific coins were no longer current were de- 
signed to cause bullion to flow to the mints but these have been shown to 
have been of limited effect. It has also been suggested that raising the price 
of bullion at the mints would and, in fact, did bring only diminishing quan- 
tities of silver to the mints for coinage. Obvious impediments, both 
political and quantitative, would have blocked the continuous, effective use 
of such ordinances as that of 1337 requiring that half the bessels of gold 
and silver in the kingdom be carried to the mint. 





l. Idem, p. 584. 


2. Idem, p. 601, 
3, Joseph Calmette and Eugene Deprez, Histoire generale, histoire du 
Moyen Age, tome VII, la France et l'Angleterre enconiflit, Paris: Univ. 
de France, 1937, pp. 11-18. 








4. Nicholas Oresme, De Moneta, ed. Ch. Johnson, London: Thos. Nelson, 
] 


956, p. 15. 
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. E. Perroy, ''Les crises du XIV Siecle, '' Annales economies, societies, 
civilizations, 1949, No. 2, p. 176. 








248 


YALE ECONOMIC ESSAYS 


The highly developed international trade which continued throughout 
the century also imposed limits upon the profit which could be drawn from 
the coinage. Trade was carried on in such commodities as wool, cloth, silk, 
furs, jewelry, robes, armor, spices, wine, salt, fish and others. Trade 
routes connected the Mediterrean countries with each other and with the 
countries of Central Europe and the Baltic. 

It is not my present intention to summarize this trade but it is impor- 
tant to recognize it as a possible determinant of the degree to which the coin- 
age could be exploited for revenue purposes. The familiar injunctions against 
the domestic use of foreign money were at once, attempts to defend the royal 
prerogative of coinage against foreign competition and to force the foreigr 
specie to the mint for recoinage. The presence of foreign money and the ex- 
istence of substantial trade tended to make the public sensitive to mutations 
of the royal money since it was frequently evaluated against the foreign money 
in the course of trade.! This, naturally, would have restricted the king from 
purchasing goods with debased money at the prices which existed under sound 
money. International trade also presented the problem of an adverse balance 
of payments. Mint profit would decline if bullion left the country and was not 
available for coinage. 

In preparation for the discussion of grain prices, it is necessary to 
yutline the trade in this commodity. In the medieval period, the greatest in- 
ternational commerce in grain was centered in the Mediterrean where Sicilian 
and Spanish grain in conjunction with that transported by Genoa could be cheaply 

arried by water. Southern France was at times an importer of grain. In 
1311, 1333, and 1344, we have records that show the importation of wheat by 
merchants of Montpellier, Nimes and Narbonne, ¢ In the latter year it reached 
the rather impressive figure of fourteen thousand setiers. 3 In 1329, wheat was 
imported for the use of the inhabitants of Carcassone; in 1337, the export of 
wheat from England to Gascony was licensed. * Both the French and the 
=nglish-dominated portions of southern France seem to have alternated be- 
tween a precarious balance and a net deficit in their domestic grain produc- 
tion, 

England and northern France, which later supplied large quantities 
of grain to the Netherlands, > were surplus areas and exporters. An excep- 
tion to this pattern is found in the years of the great and almost universal 
famine of 1315-17 when Edward II sought to import grain from northern 
France and finally obtained it from the above-mentioned southern European 
sources, Genoa, Sicily and Spain. ° 

Commerce in grain did not normally exist between England and France, 





1. Bloch, Esquisse, p. 66. 


> 


“ : : e e a. “ 
2. M. Larenaudie, ''Les famines en Languedoc aux XIV’ et XV _ Siecles, 
Annales du Midi, 1952, pp. 27-39. 





- Idem, loc, cit. 


4. Idem, p. 29. 


5. M. M. Postan, "Some Social Consequences of the Hundred Years War,"’ 
Economic History Review, Vol. XII, 1942, pp. 1-12, 





6. H. S. Lucas, "The Great European Famine of 1315, 1316 and 1317," 
Speculum, Vol. V, October 1930, pp. 343-377. 
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defining the latter country in political and not geographical terms. Edward III 
prohibited the export of corn to any place but Ireland and required licenses for 
export to the English possessions of Calais and Gascony. Direct trade be- 
tween the two political units was so impeded by the war“ that it may, I think, 
be neglected. This is particularly true for grain where little comparative 
advantage was evident between the two countries and where political restric- 
tions abounded. Other trade, especially that carried on through Italian inter- 
mediaries, cannot be denied but for the purposes of our price survey, grain 
prices, in those portions of each country with which we shall be concerned, 
are primarily domestic prices, indigenous to the individual country. The ex- 
port trade in grain is a small portion of the domestic trade, subject to the 
political restrictions of supplying the home market first. The two countries 
export, in most cases, to widely different geographical areas although a 
partial exception is found in the proximity of Calais, an English market, and 
the Netherlands, a French market. The possibility of interconnection of 
English and French prices through common export markets, particularly 
when given the hazards and costs of medieval trade, is, I think, remote 
enough to be ignored. 

International trade has been shown to have been a factor which in- 
creased the public's sensitivity to monetary change and which represented 
some degree of competition to the royal monopoly of the coinage. Feudal 
coinages had also been a threat and an impediment to the royal monetary pre- 
rogative and the long and continuous effort which the French kings, since 
the beginning of the thirteenth century, had devoted to the elimination of 
such money may serve as an indication of the degree of importance which 
they attributed to their own coinage rights. The history of the acts and reg- 
ulations regarding the feudal coinages has been summarized in so convenient 
a form by Duby in his Traite des monnaies des barons” that I shall take the 
liberty of providing an English precis of the relevant passages. 

Louis VII forced the seigneurs who wished to alter their money to 
advise the king four months in advance so that his subjects might dis- 
pose of the old money and thus suffer no loss. This is confirmed by 
a charter of the Bishop of Meaux dated in May, 1225. P, xxxiv. 

In 1226, Louis VII declared his money to be current over the en- 
tire realm while feudal money was limited to its place of origin. 

P. xxxiv. 

Saint Louis in 1262 prohibited any baron who did not enjoy coin- 
age rights from using any but the king's money and confirmed the 
ordinance of 1226. P, xxxiv. 

In 1273, Philippe le Hardi confirmed the ordinance of 1262 and 
forbade the weakening of royal money. In 1275, he reiterated the 
prohibition on the coinage of money similar to his own, In 1278, 
he purchased the coinage rights of the Bishop of Albi. P. xxxv. 








1. N,. S. B. Gras, The Evolution of the English Corn Market from the 
Twelfth to the Eighteenth Century, Cambridge, Harvard University Press, 
1915, p. 135. 








2. Alice Beardwood, Alien Merchants in England, 1355-57, Cambridge, 
Mass.: Med, Acad. of Amer., 1931, n. p. 3. 





3. P, -A. Duby, Traite des monnaies des barons, Paris: Imp. Royal, 
1790, 2vols., Vol. 1, pp. xxxiv-xxx1x, 
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In 1289, Philippe le Bel renewed the ordinances of 1226, 1262, and 
1273. P. xxxv. 

There is a note, circa 1300, that no baron other than the king may 
make money of either gold or silver or worth more than a denier. 

P, xxxv. 

In 1313, Philippe le Bel prohibited the barons from striking money 
until they had obtained letters patent from him indicating the titre 
and manner of manufacture. P, xxxvi. 

In June, 1313, he renewed the ordinance of 1289. A royal guard 
was placed in the baronial mints to assure the delivery of deniers at 
the ordained price. The guard had to be present at the purchase of 
gold and silver and support the ordinances of the king. The masters 
of the royal money must assay the feudal money and enfore the pre- 
scribed weight and titre. A baron issuing defective money must 
remedy the fault and surrender all profit on the issue. P, xxxvi. 

On Nov. 28, 1315, the barons agreed to conform to the titre, 
quantity, and weight set by the Generaux des Monnaies. They also 
agreed that their money would be local and the royal money national 
and that their money was subject to royal assay. The Generaux des 
Monnaies set the total feudal coinage at one thousand marks a year. 
Nine hundred marks were to be coined into deniers and one hundred 
into mailles. P,. xxxvii-iii. 

On May 14, 1319, Philippe le Long purchased the monies of 
Chartres and Anjou; on January 27, 1320 he acquired those of 


Clermont and Bourbonois. P. xxxviii. 
On May 3, 1328, Philippe le Valois bought the money of Blois. 
P, xxxix. 


It would seem that, by the early part of the fourteenth century, the 
feudal coinages had been severely limited both in number and in importance. 
By the beginning of our period, such feudal money as remained was regu- 
lated by royal authority and followed the pied established for the royal money. 
Since the seigneurial coinage was limited to one thousand a year, it could 
not divert important quantities of bullion from the royal mints and, hence, 
could not limit their profits. Regulation was enforced by the presence of 
royal guards and by royal assay so that, despite the fact that thirty feudal 
coinage rights were extant in 1315,! their effect was small both economical- 
ly and as a hinderance to the king. The influence of feudal coinages upon 
prices may be considered to have been insignificant by the fourteenth 
century. 


3. Wheat Prices in England and France 

The most severe impediment to successful medieval price history 
is not, perhaps, the absence of data, although this is significant, but 
rather the omni-present difficulty of interpreting the data which exist. Ex- 
treme care must be taken in order to expose those disparities which may 
be inherent in a medieval statistical series, and, hence, to indicate the 


range of variation which may be expected to arise from the nature of the 
data. 





One source of error, particularly serious for a comparative study, 
is the recurrent problem of establishing precise dates for those trans- 
actions undertaken at the prices which remain tous. Records frequently 
span a defined period, a month, 4 year, simply listing prices and quan- 
tities sold during the interval without reference to the specific sales date. 





1. de Saulcy, Recueil, pp. 192-3. 
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In part this may be the result of the small number of transactions in the pe- 
riod, but it is, I think, more likely that documents pertinent to the original 
sales were more subject to loss than those records maintained by central or- 
ganizations in charge of a number of manors, These latter accounts may have 
been preserved, in England at least, for their value in providing title to lands 
possessed, whereas the documents related to the original sale of commodities, 
if such doc uments existed, would have had little value to commend their safe- 
eeping. 

English prices, which I have derived from Thorold Rogers' Histor 
of Agriculture and Prices, refer to a year which ran from July to July. An 
exception to this is found in Wolrichston where the year extends from 
Michaelmas, i.e., September, to Michaelmas. Since seven months of a 
given year, say 1301-2, are actually in 1302, prices which are not otherwise 
identifiable are placed in the latter year. When it has been possible to do so, 
the precise date has been used to place prices in the proper modern year in 
order to assure the greatest possible chronological correspondence between 
the French and English price series. 

The difficulties which arose from the lack of dates are apparent. If 
the harvest of 1302 fails, a maximum price following the harvest would be 
credited to the following year, 1303, and as a result, be placed one year 
out of correspondence with French prices despite the possible real congru- 
ence of dates, The irregularity of the French year prevents us from simply 
working in the original dates and further magnifies the possible deviations. 
This year goes from Easter to Easter or for 1302 in the old system, from 
April 1302 to April 1303 in the modern calendar. A simple diagram will 
perhaps be useful in making this variation more clear. 





1301 1302 1303 
Months Months Months 


12345678910 11121234567891011 121234567 


Eng. 





Eng. Wolrichston 


Since prices falling in any of the years indicated by the lines below 
the months would be placed in 1302 unless otherwise dated, it is clear that 
the worst possible error would occur if an English price from July, 1301 
were compared to a French price from April, 1303, a difference of twenty- 
two months. Since Easter is a variable holiday, this latter figure is partic- 





1. J. E, T, Rogers, A History of Agriculture and Prices in England, 7 vols., 
Oxford, The Clarendon Press, 1866, Vol. 2, p. xvi. 





2. In the dissertation in an appendix on prices, I have included dates when 


they are available so as to indicate the degree of certainty which may be at- 
tributed to this process of dating. 
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ular to the year 1302 but in all years some error may be expected from this 
source, 

It is fortunate for our purposes that medieval agricultural price vari- 
ations were very pronounced. Despite the fact that prices are in some in- 
stances improperly dated, this does not seem to alter greatly the general 
shape of the price curve, but rather has the effect of moving the peaks to the 
left or right by a year. When, in the absence of any other explanation, a 
French price rise culminates one year before or after an Englishrise, it is 
not, I think, unreasonable, particularly where the rise is in both cases steep, 
to ascribe the non-coincidence to a false date and to accept both increas es as 
the result of identical variations in climate. The only alternative is the un- 
reasonable assumption that there was a one year lag between weather con- 
ditions in England and France. Since, for reasons which will follow, we shall 
be concerned with maximum prices rather than any sort of average, the im- 
portant movements in the wheat price will not be lost even if they chance to 
fall in the wrong year. 

Seasonal variations will thus be minimized since the highest prices 
will not be averaged into lower prices of another part of the year. Where 
prices are few and are not equally distributed over the year, such an average 
would give undue weight to the season best represented in the data. The 
maximum price at least has the advantage of being a simple number and is 
free from these difficulties of interpretation. While this reduces the in- 
fluence of seasonal disparities, it cannot entirely eliminate them. In years 
where only one or very few prices are available, there is no way of deter- 
mining how representative of the actual maximum the highest recorded 
price might be. In the case, for instance, that a French price occurring 
after the harvest were compared with an English price before the harvest, 
significant seasonal fluctuations would bias the comparison. 

Regional divergencies in price exist in both countries, but since 
Rogers' collection is extensive enough to permit the selection of only those 
prices from the area immediately surrounding Oxfordshire, the regional 
influence may be virtually eliminated from the English series. N.S. B. 
Gras, working with Rogers' prices, has divided England into fifteen price 
areas and has shown that significant movements of prices tend always to be 
in the same direction throughout all the areas. 1 Despite his questionable 
statistical practice of taking an average over a period of almost two hundred 
and fifty years and problems connected with the comparability of the measures 
used, Gras does, I think, establish the similarity of movement between his 
districts for large changes. If this is accepted, we are justified in using one 
area, Oxfordshire and environs, as indicative of the trend throughout England. 
By choosing the best documented region we at once assure the adequacy of 
material and eliminate the geographical variations. 

In France we are less fortunate. The only substantial collection of 
prices is that of D'Avenel, 2 a work so thoroughly permeated with inaccuracies 
as to render it useless save as an index to other sources of prices which have 
a wide geographical dispersion, 

The location of the towns from which prices have been taken may be 
seen on the accompanying map. The possibility of error from regional varia- 





1. Gras, Evolution of the English Corn Market, p. 47. 





2. Geo, D'Avenel, Histoire economique de la propriete, des salaires, des 
denrees, et tous le prix en general depuis l'an 1200 jusqua'en.l'an 1800, 
Paris, 1894, 7 vols. 
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Key to Map I 


1. Aisne Angers 

2. Alluyes Bourges 

3. Ambleny Calais 

4. Angers Chaumont 

5. Archery Cremieu 

6. Arras La Rochelle 

7. Artois Limoges 

8. Avranches Macon 

9. Beaumont-le-Roger Montedome 
10. Bellencombe Montreuil-Bonnin 
ll. Caen Montpellier 
12. Cani Paris 
13. Chartres Poitiers 
14. Corbeil Rouen 
15, Coutances St. Lo 
16. Dourdan St. Pourcain 
17. Dragueville St. Ouentin 
18. Eu Sommieres 
19. Flagny-en-Gatinais Toulouse 
20. Fontenai-sur-le-Vei Tournai 
21. Jumieges Troyes 
22. Genets 


23. Lattanville 

24, La Guerche 

25. Mery-sur-Seine 
26. Muneville 

27. Orleans 

28. Paris 

29. Provins 

30. Rouen 

31. St. Lo 

32. St. Pair 

33. St. Sauveur-le Vicomte 
34. Varenge-a-Oseville 
35. Vincennes 





tions must be acknowledged here, but if they are no wider than those of all 
England, they may be assumed to be of small magnitude. Beveridge thinks 
that the use of diverse measures was often responsible for what had formerly 
been taken to be regional variations in price and suggests that these, in 
England, may not have been very substantial.* The regional error is min- 
imized by the use of maximum prices, since whenever there is a choice, the 
area of high relative prices will be selected, thus automatically reducing the 
impact of geographical differences. The use of maximums also tends to 
magnify price movements and thereby diminishes the relative importance of 
the comparatively small interregional variations. Price fluctuations due to 





1. W. H. Beveridge, ''Wheat Measures in the Winchester Rolls,'' Ec. Hist. 
Vol. I, 1930-33, p. 44. 
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climate and output changes are of large enough magnitude, I think, to out- 
weigh the geographical factors. 

From the map it is clear that the geographical locations from which 
prices have been taken are not chosen entirely at random. The price towns 
lie north of the Loire and are grouped in a fairly wide strip on both sides of 
the Seine. Prices are not taken from Bretagne, a territory in constant dis- 
pute throughout the century, and not in its economic or political structure 
inherently French, Prices from towns south of the Loire have also been ex- 
cluded, as the climate of southern France is so unlike the north that the use 
of southern prices would invalidate the French-English comparison. Beyond 
this factor, the southern border of France, as may also be seen on the map, 
is subject to dramatic change as the English possessions expand and con- 
tract about Bordeaux, approaching in 1361 almost the third part of France. 
Despite the fact that these lands were theoretically held in fief from the king 
of France, the almost constant political and military struggle for them and 
the as sumption by Edward III of the title of King of France argues strongly 
in favor of omitting the area on political as well as meteorological grounds. 
In the north, prices from Ponthieu and Calais have also been excluded since 
these are English possessions during much of the century. 

The lands of the king of Navarre are normally included since they are 
effectively held in fief from the king of France during most of the century. 
After 1355, when Charles the Bad, king of Navarre, is allied first with 
Etienne Marcel and then with the English against the Dauphin, these lands 
are not used as price sources. Paris is not used during the brief period 
from 1357 to 1359, since, under the leadership of Etienne Marcel, the town 
is in open revolt against the Dauphin and, while under his siege, usurps the 
royal coinage rights by striking an unauthorized issue. In 1378, following 
an attempt to poison him, Charles V seizes all the lands of Charles the Bad 
with the exception of Cherbourg, which had been given to the English by 
this seigneur in an attempt to strengthen his position against his enemy, 
Charles V.¢* After this date, prices have again been taken from these lands 
since they are free, thereafter, from those political disturbances which 
might render them distinct from prices from other areas in France. 

The quality of the wheat sold at any given price remains, in general, 
an unknown factor, That qualitative differences existed is beyond doubt 
but in the absence of evidence to the contrary there is no other course to 
follow than to assume that all wheat is identical. Where there is evidence 
that the wheat is of a special type, e.g., seed, the pricehas been omitted. 

In no case have prices been used which might reflect either interest 
or rent but this also is accomplished only by excluding what is known to 
be biased and not by the preferable method of including only those prices 
which are known to be free of this bias. The chance, however, thata 
wheat price includes interest is probably smaller than that involved in 
using other commodities, such as wine or wool, which are known to have 
been the object of forward purchases by the Italians. In England, for ex- 
ample, the Ricardi, the Peruzzi and the Bardi all advanced money on wool 
of future growth;’? in France, at Beaucaire, St. -Gilles, Nimes and Lunel, 





1. Coville, Hist. Gen., p. 563. 
2. Idem, pp. 640-41. 


3. M, M, Postan, "'Credit in Medieval Trade, '' Economic History Review, 
Vol. I, 1928, pp. 234-261. 
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the Lombards purchased grapes two months before the actual harvest. i 

Rents of wheat are sometimes sold and D'Avenel has tried to convert 
these into wheat prices by the simple assumption that they represent capi- 
talized wheat. This process is clearly invalid and only those prices which 
reflect the sale of commodities are used. One exception must, however, be 
allowed: the price of wheat was usually free butthe price of bread was reg- 
ulated on the basis of the free market wheat price. For the purpose of 
establishing such a price the municipal officials would make an estimate of 
the free price and use this to set the breadprice. These are retained in the 
case of Chartres since they are the most complete series of prices for a 
single town and are virtually unbroken throughout the century. These prices, 
unfortunately, are not apt to be the highest prices occurring in any year and, 
as a result, in many years, fall below the curve of the maximum prices. 

In the years where these prices are the only ones available, they have been 
used despite the probability that they introduce a downward bias. 

In a sense, the discussion of the price data has so far been conducted 
in terms applicable to a modern economy where the money price represents 
the simple exchange of money, say a dollar, for a commodity whose price 
is adollar. It is at this point that the comparison fails to hold and that we 
must investigate the mechanism of the money of account in order to discover 
what is meant by the statement that the price of a setier of wheat was, e.g., 
19 sols, l livre, etc, 

The previous section has indicated the frequency of monetary muta- 
tions. In the year 1360, there were twenty changes in the money and, there- 
fore, twenty different silver contents were established for the monetary 
units, livre, sol, and denier. The prices which we have are normally ex- 
pressed simply in terms of these monetary units without reference to the 
silver content of the livres or sols in which they were paid. Owing to the 
facts that coins were themselves given a denomination in money of account 
by royal decree, that prices and records were maintained in a money of 
account, and that these were not the same although expressed in identical 
terminology, the monetary price history of the period has sometimes ap- 
peared rather confused. It is possible, however, by observing a contem- 
porary account, to make this mechanism more clear and thus, perhaps, to 
overcome these difficulties of terminology. 

The Compte de la Commanderie de Saint-Denis for the period from 
July 1, 1329 to July 1, 1330 will serve this purpose. 3 In this document we 
find an account with the following heading: 








1. E-R,. Labande, "L'administration du duc d'Anjou aux prises avec le 
probleme du blé en Languedoc, 1365-1380,'' Annales du Midi, 1950, pp. 5-14, 





2. Luigi Einaudi, "The Theory of Imaginary Money from Charlemagne to 


the French Revolution, "' in Enterprise and Secular Change, ed., F. C. Lane 
and J. C, Riemersma, Homewood, Llinois: R. D. Irwin, 1953, passim; 
Dieudonne, Monnaies Royales, pp. 77-81. 








3. Printed in Germaine Lebel, Histoire administratif, economique, et 
financier de l'abbaye de St.-Denis, Paris, 1935. 





4. Lebel, Hist. admin. p. 374. 
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Pro expensa coquinarii media et forti moneta reducta 
ad debilem 


m 


iI! wi4* 


Il 1b XVIUIs IId 
The preceptore, one Fratre G. de Fontaneto, by this entry indicates 
he type of money in which the accounts are to be kept and states that stronger 
been converted into weak money for the sake of the necessities 
of bookkeeping. A little further along another entry provides information as 
to how this is done. 


monies have 


per eundem xxii modii vi sextarii, xi lb iis pro modio medie 

monete et xix mod., vii lb xvix pro medio fortis, valent 
vi~ xxix lb viiis debil. 

In this entry the market price is first given in terms of the decreed 
value of the coin used for payment and then reduced to a common money of 
account after the sale so that it may be recorded in a common manner. The 
higher price in "medie monete" and the lower price in "fortis" informs us 
that the mechanism employed for adjusting to debasement is to increase the 
price of the commodity rather than to reduce the value in money of account 
of the coins at the time of the sale. The latter alternative would make prices 
meaningless as a measure of the reaction to debasement. 

With each new issue of silver money, the king established the ac- 
count value of the coin struck. In adjusting an old coinage or in founding a 
new one, the usual penalty, that his commands be followed "sur peine de 
cors et d'avoir, "© indicates that the king expected to be obeyed. Since 
neither party to a sale was injured by paying or being paid in debased money, 
as long as the price adjustment was complete and provided that there was 
no delay in payment, there is little reason to believe that the procedures of 
St. -Denis were not general to France. Nothing was to be gained and much 
was to be lost by holding the price of a commodity constant and reducing the 
face value of debased money, if the same thing could be accomplished legally 
by taking the money at par and varying the price. 

In the previous section we have shown that, although the ordinances 
establishing the pied de monnaie do not overlap in time, the actual coinage 
frequently does, during periods of extreme debasement or rapid alteration 
of the coinage. While this fact alone is sufficient evidence for the simul- 
taneous existence of several royal coinages, it may be useful by way of 
further proof to anticipate our consideration of the output of the mints. 

The accompanying chart shows the presently known total of silver 
marks, argent-le-roy, struck in each year from 1354 to 1361. Below this 
total, the thin lines indicate the number of marks struck at each pied. The 
numbers at the extremities of these thin lines represent the number of 
livres drawn from each mark, 

From this graph we may read the number of mutations in any year 
and their relative importance in terms of metal struck. Since some of the 
new coinage is the reminting of older coinage, it is important to know to 
vhat extent we may expect the older coinages todisappear in this reminting 
process. If, on the graph, the volume of real silver struck in any year in 
the most debased coin were greater than that struck in the better monies 
if lower pieds, one could argue that the early money had been, or might 
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l. Idem, p. 375. 


2. de Saulcy, Recueil, p. 162; Ordonnances, Vol, I, p. 432; de Saulcy, 
p. 60; Ordonnances, Vol. I, p. 429. 
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have been, successfully recoined. Since this is never the case and since the 
adjustments of the old money have been shown, in the last section, to be too 
infrequent to assure a constant silver value for all the units of account, the 
conclusion that prices exist in many currencies simultaneously can not be 
doubted. 

The logic behind my statement that the analysis of the response to de- 
basement should be conducted in terms of the highest available price in any 
year should now be apparent. The prices in weak money are seen in the 
Compte de Saint-Denis to be higher than those in strong money. Two prices 
from the same town on the same day could be expressed in different monetary 
units both called livres, sols, and deniers. Since price is the mechanism 
for adjustment, rising when paid in weak money and falling when paid in 
strong, the only plausible price for analysis of debasement is the maximum. 
An attempt to average prices in France would result only in error, since 
they are expressed in units which, although they bear the same names, are 
essentially distinct. To maintain comparability, it is necessary to follow 
the same method with England even though, since English money was less 
subject to change, an average could be significant. The use of such an aver- 
age in England would dampen the range of the price movements which are 
emphasized by the use of maximum prices in France. 

Before proceeding to the intricate problem of grain measures, it is 
necessary to mention the sales tax on wheat which was levied with regional 
and temporal irregularities over France during the century. The maltote, 
as this tax was called, dates at least from the time of St. Louis* but it was 
neither permanent nor always applicable to wheat even by the fourteenth 
century. The duration varies from a month to a year¢ and, again due to 
the problem of the calendar, it is often impossible to know whether a price 
represents a sale contracted during a time when this tax would have been ef- 
fective. These difficulties are compounded by the fact that the king's agents 
had, and used, the power to suspend the sales tax during periods of famine 
or hardship. We may, as a result, not even be certain that a price in- 
cludes the tax in years where all goods were taxed for the entire year. If, 
to these impediments, one adds the complications of evasions and exemp- 
tions, it becomes evident that the only course is to accept the chance of 
error. We know, however, that the tax was never higher than 12 deniers 
per livre, i.e., five per cent, and therefore, that the difference between a 
tax free sale ard a taxed sale is at most five per cent and that it was prob- 
ably less during the years of lower rates before 1360. This variation is, 
for medieval price history, virtually insignificant compared to the margin 
of error which must be tolerated for other reasons. 

The grain measures used in medieval France were extremely varied. 
The muid usually equalled twelve setiers or twenty-four mines, * but this 
is no more than a relationship between unknown quantities until the specific 
setier or muid has been converted into a standard and comparable unit of 
measurement. Fortunately, there is extant a document from the early four- 





l. Fawtier, Hist. Gen., p. 202. 
2. Dupont-Ferrier, Etudes, Vol. 1, p. 19. 
3. Labande, "L'administration du duc d'Anjou," p. 7. 


4. L. Delisle, Etudes sur la condition de la classe agricole et l'état de 
l'agriculture en Normandie au Moyen Age, Paris: H. Chempion, 1903, p. 544, 
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teenth century which compares the measures of many French towns to that of 
Paris.! This enables us to convert measures, otherwise meaningless, into 
setiers of Paris and from there into modern hectolitres, since the setier of 
the latter city was equivalent to 1.55 hectolitres. Delisle has prepared, for 
Normandy, a list of the variations in the sub-multiples of the modius or muid 
by the towns where they were utilized. . Using these two sources of informa- 
tion, I have, where possible, converted the measures into hectolitres and 
given the price per hectolitre. Where it has not been possible to do this, the 
price is, of course, useless and has been discarded. Since this operation 
has already been performed in many of the sources, it has only been neces- 
sary to undertake this conversion for the Norman towns. The most impor- 
tant towns and measures are: Paris, 1.55 hectolitres the setier; Chartres, 
1. 27 hectolitres the setier; Arras, 3.51 hectolitres the setier; Orleans, 

. 3361 hectolitres the mine; and Rouen, 1.9696 hectolitres the mine. The 
reader is not asked to believe that these measures are really accurate to 
four decimal places but they have been retained first because it seems no 
more accurate to omit them and second because they are the norm of the 
metric system, representing hectolitres, litres, and centilitres. 

In England, the grain measure is the quarter of eight Winchester 
bushels, each composed of eight gallons. I have accepted this as a standard 
measure, following N. S. B. Gras, 3 but only in Oxfordshire and the im- 
mediately surrounding area. The uniformity of measures over England has 
been questioned by W. H. Beveridge, 4 who has found mention of quarters of 
from eight to ten bushels in some of the Winchester manors. D. L. Farmer” 
has, I think, presented a cogent case against this view for the period prior 
to 1318 in arguing that the price dispersion and the impediments to transfer 
of grain between manors by measure which one would expect to arise from 
variations in the measures do not appear. He does not, however, dispute 
Beveridge's findings for the period around 1354, This, fortunately, need 
not damage our assumption of uniformity since Beveridge, himself, in speak- 
ing of the districts from which we have drawn price data states that ''Oxford, 
Berks, Bucks and Surrey are without mention of special measures in 1318 
as they are in 1354," 

The Winchester corn-bushel, designated as the standard of the earlier 
system by Henry VII in 1495, still exists and it contains 2, 150.42 cubic 





1. Published in Domino Du Cango, Gloss arium Mediae et Infimae Latinatis, 
Niort: L, Favre, 1885, Vol. 5, pp. 436-8. 





2. Delisle, Etudes, pp. 539-64. 


3. Gras, Evolution of the English Corn Market, p. 132. 





4. W. H, Beveridge, 'Wheat Measures...,'' Idem, ''The Yield and Price 

of Corn in the Middle Ages, '' Economic History, Vol. I, 1926-9, pp. 156-57; 
Idem, "A Statistical Crime of the Seventeenth Century, '"' Journal of Eco- 
nomic and Business History, Vol. I, pp. 503-33. 
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nches.! The quarter composed of eight such bushels would be 9.955 cubic 


feet or 2,82 hectrolitres. 

Enough has been said, perhaps, of the reservations which must be 
held in mind when observing price series from the two countries to allow 
their presentation in Graph II-2. The English series is in shillings per 
quarter; the French is in livres per hectolitre. In both cases the prices are 
simply expressed in the monetary units in which they existed with no ref- 
erence to the metal content of the unit of account. 

With the exception of some of themore obvious peaks such as the 
famine of 1315-17 and the famine following the advent of the Black Death of 
1348-49, the similarity of the two series is far from obvious. The most 
striking movement on the French price graph, that of 1359-60, is entirely 
absent from the English series, as, indeed, might be expected in the year 
of maximum debasement in France. 

Despite the apparent divergence between the two series, some simi- 
larity, however, does remain. In the period from 1365 to 1395 both econ- 
omies enjoyed essentially stable money. English mints drew 300 pence 
from the pound Tower throughout the period so that changes in English money 
may be eliminated as a cause for price movements, In France there were 
two permanent but relatively minor debasements, one in 1384 which drew 
6.25 livres from the mark as against 6.00 previously, and one in 1389 
which made the mark worth 6.75 livres. In 1370 one mint, St. Pourcain, 
struck 85,000 ten denier pieces at 13. 20 livres to the mark. 2 This was 
for one issue only and its importance is reduced by the fact that it occur- 
red in isolation in a period of stability when all other mints drew 6.00 livres 
from the mark. 

In Graph IIF3, I have plotted the price of wheat during this sound 
money period, The right hand scale is livres per hectolitre and refers to 
the solid black line of French prices. The left hand scale applies to the 
English or dotted line and is in shillings per quarter. There is no dif- 
ference between this graph and Graph IIl2 except that the French scale has 
been doubled in order to make it visually more comparable with the English 
scale. The similarity of the two price lines is, I think, adequate to justify 
my contention that, in the absence of monetary change, the English and 
French series are close enough to provide a control for the degree of ad- 
justment to debasement. If, after both French and English prices have been 
expressed in constant money, the two series remain as similar over the 
century, it does not seem unreasonable to conclude that debas ement was 
accounted for through price increases. 

The two places on this graph, 1369-71 and 1391-92, where the con- 
gruence seems weakest may be discounted as calendar variations. At the 
beginning of this section, it will be recalled, the error which might arise 
from this source was seen to be as much as twenty-two months. We are, 
as a result, I think, justified in assuming the coincidence of the peaks dur- 
ing the years at hand. Both because the volume of grain trading between 
France and England was limited, as discussed in the previous section, and 
because of the pattern of the graph itself, international trade cannot be a 


(14.5) 





l. H. W. Chisholm, On the Science of Weighing and Measuring and Standards 
of Measure and Weight, London: Macmillan, 1877, p. 65; Wm. Hallock and 
H. T. Wade, Outlines of the Evolution of Weights and Measures and the 
Metric System, New York: Macmillan, 1906, p. 35. 
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mechanism for exporting, through increased demand, the high price in one 
try after a lag of one year. Clearly, the famine price of 1369 in France 


not have been lowered through imports of English wheat on a scale 


grand enough to produce a famine in England. This becomes an even more 
inlikely possibility when one remembers that in 1370 an English army was 
passing through France on a raid originating in Calais, passing Troyes and 


Noyon and then crossing France to Bretagne. 
In the scatter diagram, Graph III-4, the prices are again plotted with 
England on the vertical axis and France on the horizontal axis. If the prices 


were in comparable units of measure and money, common movement of the 
two series would be indicated by a series of points along the dotted 45° line. 
If the units differed by some constant, as, for example, if the English 


quarter were larger than a hectolitre and by more than the simple adjustment 
of the scales compensates for, the points would, in the event of common 
movement, group around some line parallel to the dotted one. The solid 
black line is an estimated regression line for these points and it clearly is 
yuite close to what might be expected if the two price series were congruent. 
The wide deviation about the line arises in part from the calendar variation. 
It is to some extent self-compensating in this diagram because of the sharp 
nature of the price movements. This is the case because the situation where 
a very high price in one country is matched with a low one from the other 
will tend, if the only reason for this is the calendar difficulty, to be the re- 
verse stiuation in the following year. I have labeled the points for 1369-71 
and 1391-92 in order to show this. 

By simply reversing the prices for these years, one may, perhaps, 
see this relationship more closely. This must be done, however, with great 
reservation since, although it is reasonable to postulate that the especially 
high prices belong in the same year, the low ones are not identifiable. To 
reverse the prices means that we may then be and in fact probably are, 
plotting moderate prices from two different years in order to relocate the 
high ones. The four X's marked on the diagram indicate the results of fol- 
lowing this method for removing the prices for the years 1369, 1391 and 
1392, It is obvious that this greatly reduces the deviation around the 45° 
line, 


‘ 


The objection that this could be accomplished for any set of points so 
situated is made invalid, I think, by the fact that, in this case, it is not done 
for any set of points but only where the calendar may be presumed at fault 
and = only for consecutive years. Given all the qualifications which have 
been attached to the price data in the course of this section, one cannot, I 
think, avoid being impressed with the basic similarity of the two series for 
these thirty years. 


4. A Comparative Analysis--England and France 

Tn the previous section, it was argued that the maximum price paid 
in any year is probably, though not infallibly, the one paid in the most de- 
based money. If this has been accepted, it is reasonable to reduce the 
maximum annual price by the greatest degree of debasement in that year in 
order to construct a price series expressed in money of constant metallic 
value, For the French series I have taken six livres to the mark to be a 
representative silver base for the money of account; for the English series 
I have used three hundred pence to the pound Tower. In order to reduce 
French prices to this common unit of account, the maximum price in each F 
year has been multiplied by: 





GRAPH Iv-1 





6 : 
Maximum livres to mark in that year 
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The English prices have been expressed in a common unit of account 
through multiplication by the factor: 
300 
(20) X (Maximum pence to Ib. Tower in that year) 





e next requirement is to make the units comparable between the 

two countries. After the above operations, French prices are expressed in 
livres of which six are drawn from the mark of 4,608 grains; English prices 
are in pounds of which 1, 25 are drawn from the pound Tower of 5,400 grains. 
The English prices refer to the quarter of 2, 82 hectolitres whereas the 
French unit is the hectolitre. In order to convert English prices so that they 
ire in money and measures comparable to French prices each must be mul- 


f 540( l “ 
a ° gage . —ce. = Qc 
[25 in08 way Be 3454 


When this latter multiplication is completed the price of wheat in 
oth countries is given in terms of livres or pounds of identical metal content 
per hectolitre, 

In years of debasement, French prices have been reduced to com- 
pensate for the lower intrirsic value of the money of account. This fact en- 
ables us to measure the degree of price adjustment to monetary change. If, 
after the adjustment, the French price is significantly below the English or 
if the two series diverge widely, it is presumably because the French price 
did not rise enough to absorb the alteration in the money. The similarity of 
weather conditions in the two countries allows us to some extent to ignore 
fluctuations in agricultural output. 

An example may be useful. If the unadjusted price of wheat in both 
England and France was .500 livres per hectolitre in each of two consecu- 
tive years and in France six and twenty-four livres were drawn from the 
mark in the respective years, the adjusted series would diverge widely. 
England, under sound money, would retain the price of . 500 in both years 
while the French price would be . 500 in the first year and .125 in the second, 
It is important to note that the slopes of the two graphs would diverge as 
well as the absolute levels. If the data were perfect, we would be compelled 
to conclude that the French price, in this case, did not adjust to debasement. 
If the French price had been, in the second year 2,000, the adjustment would 
have made it . 500 and the conclusion would be just the opposite. 

The graph of the English and French price series after these adjust- 
ments have been completed is shown in Graph IV-l. In six years, 1311, 1323, 
1333, 1353, 1355 and 1370, the maximum debasement is known to occur after 
the date of the price. In these years the adjustment has been made in ac- 
cordance with the actual number of livres drawn from the mark at the price 
date. 

Before examining the graph more closely, it will be useful to review 
again the limitations of the data so that the very similarity and near congruency 
of the two price series will not tempt us to expect too much in interpreting 
the movements of the lines. No matter how close the relationship seems in 
some years, we are still using only one price in each year, and while this is 
the maximum among those prices which remain to us, it may not be the max- 
imum price actually attained. We are comparing two distinct countries and 
although climate is similar, there surely may be variations in the intensity 
of meteorological disturbances in the two. The uncertainty of price dates re- 
mains, and while this may be allowed for in years of exceptional price move- 
ments, it may not be so apparent in an average year. : 
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Because of these calendar difficulties and also because of qualitative 
differences in the data from year to year, the analysis is, I think, more ap- 
propriately conducted through inspection of the graphs than through the use 
of correction coefficients. It is not, in my opinion, possible to set a mean- 
ingful significance level for a statistical test based upon such diverse data 
as presently exist for fourteenth century France, 

In short, enough flaws exist in the data to account for as much non- 
coincidence of movement as is visible on the graph in most years. It is not 
necessary to conclude that debasement reduced the real French price level 
whenever the French series falls below the English series: even for the 
years of greatest disparity there are often factors, external to monetary 
change, which may account for the diversity of movement in the two graphs. 

In order to set some limit upon the size of the incongruencies which 
may be ascribed to faults in the material we may take a few years of mone- 
tary stability and examine the degree of variation between the two series. 
Since the precondition for the selection of these years is the absence of 
monetary change, the two series can diverge only because of problems in- 
herent in the data or in the method. During the periods 1374-78 and 1381- 
83, six livres were drawn from the mark and had been since 1364 with the 
exception of a minor output of debased coin in 1370.° Reference to these 
years during the examination of the graph will, I think, provide the reader 
with some estimate of the variation which might be considered normal to 
the series in the absence of debasement. 

Although there is a price peak in both countries in 1305, indicating 
that similar clirnatic conditions are involved, the French series rises far 
above the English during the years 1304-5, In northern France, however, 
there is record of a ''grande dissette.''“ Philippe le Bel made an attempt 
to set a maximum price for wheat but this did not succeed. The royal agents 
may have contributed to the scarcity by aiding in the illegal export of wheat 
from Paris to the provinces in order to obtain a price higher than the max- 
imum of Paris.” Since there is a price rise but no record of comparable 
shortage conditions in England, the difference between the price levels in 
the two countries is probably a qualitative one, magnified by the process of 
selecting the highest available price in each year. Although the known dif- 
ference in the relative scarcity between the two countries forbids precision, 
it seems reasonable to conclude that the French price rise was adequate 
adjustment to the fact that 9, 20 livres were drawn from the mark in 1305 
compared to 3.01 in 1306. The evidence is certainly not inconsistent with 
this statement. 

Shortage conditions seem to have been more intense in England than 
in France in the period 1320-25, Miss Robbins finds evidence of semi- 
famine conditions in England in 1321 but makes no such comment on France 
for this year in her comparison of the two. The pattern of the two price 





1. Supra, Section 3. 
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3. E. Boutaric, La France sous Philippe le Bel (Paris, 1861), pp. 364-5. 
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es in these years is, however, essentially the same, particularly if one 
places the French peak of 1324 in 1325. Since this peak is, in fact, an un- 
lated price from Cani and since there is evidence of a drought in both countries 
in 1325,! this seems a permissable adjustment. 

A specific examination of the monetary changes during these years 
will aid in the evaluation of the adjustment of price to debasement. In 1320, 
1321 and 1322, 3.86 livres were drawn from the mark in France. There was 
no alteration in these years and stability of the coinage had been continuous 
since 1312. A monetary explanation founded simply upon debasement cannot 
be adequate for the large excess of the English price series over the French 
series during these years. When, in 1323, debasement takes place and 5, 43 
livres are drawn from the mark, 4.52 for our price, the two series converge 
more closely than in the immediately preceding years of stable money. 

In 1324 and 1325, the number of livres to the mark remains 5.43 but 
the two series seem to vary widely unless the proposed coincidence of the 
French 1324 price and the English 1325 price is accepted. If this is done, 
the apparent divergence of the two series is so reduced as to require no 
further comment. If this adjustment is not accepted, an explanation of the 
variance must be sought elsewhere than in debasement. No monetary change 
occurs between 1324 and 1325 to account at once for the near identity of the 
two series in 1324 and the deviation in 1325, In either case the fluctuations 
of the two graphs throughout the period, 1320-26, cannot be taken to be the 
result of mutations of the coinage. 

In 1340 the number of livres to the mark increases from 6,00 to 
10.50, The two series diverge sharply and by more than may be accounted 
for by shifting the calendar. Even if the price from 1339 were substituted 
for that of 1340, it would, after the adjustment for the change in the unit of 
account, be almost as low as the one which is used in this year. The ever 
present chance that the price was paid before the debasement or in better 
money could be responsible for the spread, but, in the absence of other 
evidence, it must be acknowledged that it might result from a failure of 
prices to rise enough to compensate for the decreased intrinsic value of 
the unit of account. 

After this year, two further periods, 1346-48 and 1355-58 would 
seem to require specific comment. In the former, the French price is con- 
sistently low although there is only one currency mutation which affects the 
maximum number of livres drawn from the mark. In 1347, this maximum 
increases from 6,11 to 9.00. Despite this change in the French unit of ac- 
count, the slopes of the two graphs remain similar. The evidence is here 
inconclusive, and would support either a positive or a negative statement 
regarding the ability of French prices to compensate for debasement. In 
absolute terms, the difference between the two series is greater after the 
debasement than before it, In relative terms, the French price in 1346 
before debasement is only 21.9 per cent of the English price whereas, 
after the debasement, it is 47.8 per cent of the English price. While it is 
evident that it is not possible to conclude from these figures that prices 
rose in proportion to debasement, it is equally apparent that there are no 
grounds for the opposite conclusion, 

During the years 1355-58, the French series again falls well below 
the English in a period where the numberand magnitude of the changes in 
the money is quite significant. The separation of the two price lines is here, 
[ think, attributable to the paucity of the data, rather than to any economic 
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response or lack of response to coinage mutation, For the entire four year 
span, we have only nine prices from which to select the maximums needed to 
measure the response to debasement in a period which includes twenty-five 
mutations of the coinage. In 1355 there is only one price, and in 1357 there 
are only two. In 1355 where both six and eight livres were drawn from the 
mark at the price date, the wide differential between the two series cannot be 
explained by the failure of prices to rise in compensation for debasement. 
The price was paid at a time when the number of livres to the mark was close 
to a five year low. For the remainder of the years in this period, 1355-58, 
it is necessary to admit that there is simply too little information to arrive 

at any valid conclusion. It is, perhaps, better to ignore this portion of the 
graph, rather than to endeavor to account for its behaviour in monetary 
terms. If, for example, as in 1356, 6.00, 8.00, 12.00, 15.00 and 30,00 
livres were drawn from the mark, the chance of one of the three prices for 
this year having been paid in the most debased coinage is small. Even ifa 
proportional price adjustment took place as twelve instead of six livres 

were taken from the mark, our process of adjustment, predicated on the as- 
sumption that the maximum price coincides with the maximum debasement, 
in this case 30,00 livres to the mark, would reduce the price based on 

money of 12,00 livres to the mark to a point far below English levels. 

Despite the fact that there are many areas where the conclusions which 
may be drawn from the two graphs are clouded, there are many segments 
where the two lines approach each other so closely as to be virtually identical. 
his is, for example, the case between 1386 and 1390 under essentially sound 
French money. It is also true in years of major debasement, where the prob- 
ability is smaller, owing to the chance that a price paid in better money will 
erroneously be reduced by the maximum debasement, that the method of re- 
duction will be truly accurate. 

In 1304-5, considerable debasement occurred and real French prices 
rose so far above the English level that we have been compelled to seek an 
explanation in the relative intensity of famine conditions rather than in mon- 
etary change. In 1311, a year of roughly thirty per cent debasement, from 
3.01 to 3.93 livres to the mark, the French price is slightly above the Eng- 
lish, and both series remain extremely close to each other from 1310 to 
1313, These facts indicate that the alteration in the money was fully ab- 
sorbed through price flexibility. 

From 1326 through 1329, when the French graph is temporarily in- 
terrupted, the two series again almost overlap, despite the fact that the 
maximum number of livres drawn from the mark in these years is respec- 
tively 6,00, 6,00, 6.31 and 6.00, For this period, we may, I think, again 
conclude that price was sensitive enough to make the adjustment required 
by monetary changes. Theseries are closer in this period than in the im- 
mediately preceding one, 1320-25, when 3, 86 and 5, 43 livres were drawn 
from the mark, The similarity compares very favorably with the reference 
years 1374-8 and 1381-3. 

The segment from 1334 to 1340 yields no firm evidence of either a 
positive or negative character, From 1341 through 1345, however, the two 
graphs are not merely parallel but are virtually coincident. During this 
period the annual maximum numbers of livres to the mark are: 1341, 12.00; 
1342, 15.00; 1343, 13.75; 1344-45, 6.11. For the latter four years, the 
adjustment is particularly impressive since the range of monetary change, 
from 6,11 to 15,00 livres to the mark, which had to be absorbed in price 
changes, is far larger than that for the less conclusive years for 1334 to 
1340. The range of the debasement in the latter period extended only be- 
tween 4,15 and 6,00 livres to the mark, 
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The ability of the French price level to absorb even very large muta- 
tions of the coinage may be observed in the years 1359-61. Excluding the 
various levels below the annual maximums, the French king, in these years, 
drew respectively 45.00, 125.00, and 18.00 livres from the silver mark. 
Comparison of the adjusted price levels in France and England during these 
years reveals as great similarity as is evident in any other period throughout 
the century. 

After these years, the money is stable, except for three minor de- 
basements, one in 1364, one in 1384 and one in 1389, In each of these years, 
the French and English series are similar enough to provide support for the 
assertion that price adjusted to debasement in these years also. 

The discussion of the price data undertaken in this section has been 
predicated upon theoretical considerations derived from the first and third 
sections. In the first chapter of the dissertation, it was argued that many 
economic, demographic, technological and political variables were, broadly 
speaking, similar and co-temporal in France and in England over the course 
of the fourteenth century. In the third section, we endeavored to select an 
area of France which might reasonably be expected to have almost identical 
weather conditions to England. Finally, accepting the findings of the first 
chapter of the dissertation, we were led to the conclusion that wheat prices, 
motivated by similar climatic conditions should follow a parallel course in 
the absence of monetary change. It was shown in the beginning of this sec- 
tion that, if prices rose in proportion to debasement, reduction of prices by 
the debas ement would remove the effect of monetary change and again lead 
us to expect the two series to follow a parallel course. This was done, re- 
solving the problem of the money of account in accordance with the evidence 
from the abbey of St. Denis, but only at the expense of a significant portion 
of the price data. The simultaneous existence of many royal coinages was 
proved and offered as an explanation of the wide range of prices in the years 
of debasement and also as the rationale for the exclusion of all but the max- 
imum price in any year. The adjusted price graphs of the two countries 
were then used as a device to measure the response of French prices to de- 
basement. 

The general and consistent proximity of the English and French price 
graphs may, I think, alleviate some of the doubts which the reader may have 
regarding the historical validity of the similarity between the two countries 
claimed in the first section.1 Some explanation has been offered for the more 
pronounced disparities between the two series, but the final conclusion to be 
drawn with regard to French price flexibility in relation to debasement re- 
mains in some years of interpretation rather than proof. In eighteen years, 
1310-13, 1326-29, 1342-45, 1359-61, 1364, 1384 and 1389, it is not possible, 
I think, to doubt that the French price series made the precise adjustment 
required for the maintenance of the intrinsic value of the money of account. 
These years exhibit no common characteristic which might be expected to 
make them behave differently than any other years of the century. Among 
them are years of peace and war, of famine and plenty, and of French mil- 
itary success and failure. They are drawn from all parts of the century and 
include the period prior to the Black Death as well as the period after it. In 
short, there is no a priori reason to expect French prices to be more flexible 
in these years than in any other group of years. 

Between 1310 and 1390, seventy-seven years and thirty-two changes 
in the maximum number of livres to the mark are represented. Fourteen of 
these changes fall in the eighteen years of almost perfect adjustment. In 
many of the other years it has, I think, been shown that it is reasonable to 
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conclude that the adjustment was made. In no year is it possible to conclude 
that the adjustment was not made. On the basis of the evidence, it would 
seem more reasonable to accept the hypothesis that newly contracted prices 
rose in proportion to debas ement than to deny it. 
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Summary: The purpose of this essay is to estimate the impact of tightening 
credit on total capital expenditures of United States municipalities which have planned 
or authorized the financing of some capital expenditures by long term borrowing. 

A cross section of data on state and local government bond interest rates and 
municipal capital expenditures drawn from the 1955-57 period of tightening credit is 
analyzed to ascertain (1) which types of bond become relatively more expensive to 
issue when credit tightens, and (2) whether those municipalities which have planned 
or authorized the financing of capital expenditures by bonds which have become rel- 
atively more expensive to issue postpone and cut back a larger proportion of total 
capital expenditures than other municipalities. 

If the increase in the interest rate is measured in absolute basis points, the 
evidence is that long term low rated bonds become relatively more expensive to is- 
sue when credit tightens. If the increase is measured in relative terms, the evidence 
suggests that low risk bonds become relatively more expensive, with one exception. 
When credit tightens, the percentage increase in the interest rate on long term bonds 
is greater than the percentage increase on short term bonds. 

The evidence indicates that an increase in borrowing costs has a negligible 
impact on long range capital improvement plans for total capital expenditures. How- 
ever it supports the hypothesis that officials respond to an increase in borrowing 
costs by postponing and cutting back the total volume of actual relative to authorized 
capital expenditures. 
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fulfillment of the requirements for the degree of Doctor of Philosophy. 
The author is currently an assistant in research, Cowles Foundation 
for Research in Economics at Yale University. 

Dissertation Committee: Professors Challis A. Hall (Chairman), 
Hugh T. Patrick, and Harold W. Watts. 


x 


I wish to thank Professors Challis A. Hall, Arthur M. Okun, 
and Harold W. Watts for their valuable guidance in the preparation of f 
the dissertation from which this essay is taken. I am also grateful : 
to the Cowles Foundation for Research in Economics at Yale University 
for financing the computations for the multiple regression analysis 
and the Commission on Money and Credit for financing the research 
during the 1959-60 academic year. The results of this research were 
incorporated in a monograph for the Commission. 


C.D. P. 





THE IMPACT OF TIGHTENING CREDIT ON MUNICIPAL CAPITAL 
EXPENDITURES IN THE UNITED STATES 


Charlotte DeMonte Phelps 


1. A Framework for Analysis 

The purpose of this essay is to estimate the impact of tightening credit 
on total capital expenditures in municipalities which have planned or author- 
ized the financing of some capital expenditures by long term borrowing.* The 
question is apt because municipalities finance almost half their capital ex- 
penditures by net increases in debt. 





A. The Decision Process Which Controls the Planning and Execution 
ote of Municipal Capital Expenditures 
To analyze how tightening credit may affect the volume and timing of 
municipal capital expenditures, it is useful to date the period for which ex- 
penditures are planned and to divide the decision process which controls the 
planning and execution of plans into four stages: (1) the initial formulation of 
expenditure plans for t,; and t.,, (2) the authorization of expenditures planned 








for t, , (3) the review and execution of expenditures authorized for ty » and 
(4) the review and revision of expenditures planned for t,. - Stages (1) and 
(2) occur within one fiscal year which may be designated t, . Stages (3) and 


(4) occur within one fiscal year--t, . The duration of stages (1), (2) and (4) 
is assumed to be three months. 

Suppose that in ty municipal officials plan capital expenditures for 
periods t, and t,. For various reasons, they generally prefer to plan fi- 
nances so that the tax rate changes gradually or not at all over the duration 
of the plan. Such a policy produces a smooth revenue stream which may be 
either stationary, rising, or falling depending upon what changes take place 
in the tax base. Since capital projects are "lumpy," it is necessary either 
to save in advance or to borrow to finance expenditures which cannot be 
timed to match the smooth revenue stream. The same need to borrow or 
save arises if the desired stream of revenues does not happen to conform 
with the preferred stream of expenditures. Thus interest enters plans 
either as the cost of borrowing or the return from investing savings. 

Interest makes the cost of any capital project depend on the timing of 
the planned expenditures. The benefits from the project services may also 
depend on their timing, so that the problem of reconciling the schedule of 
expenditures with the schedule of revenues may be a complicated one. For- 
tunately, these complications do not exclude the possibility of a few general- 
izations concerning the effect of the interest rate and interest rate changes 
on the volume and timing of planned expenditures. 

Suppose that officials anticipate a certain time path of the interest 
rate over the planning horizon. For simplicity assume that they expect the 
interest rate in ty, to prevail in future periods. If the interest rate in t 
is high, officials will wish to borrow sparingly and to defer many outlays 
until they have accumulated reserves to finance them. The opposite is true 
if the interest rate is low. A high interest rate also means that the volume 





1. Total capital expenditures are defined to include outlays for land, equip- 
ment, existing structures and construction financed from current tax rev- 
enues and long term borrowing. 


2. The definition of the period "t"' is adaptable to any specified planning 
period. It is convenient to think of the period for which plans are made as 
a fiscal year. 
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apital improvements which they can purchase with any given budget is 
smaller than with a low interest rate. 
In t, officials submit plans for to the city council to be author- 


2 
zed (approved), but they leave plans for t>5 tentative. 


In t, officials review plans in the light of conditions which have de- 
veloped since the initial formulation of plans. Changes in priorities of pro- 
posed projects, changes in expected tax revenues and changes in credit con- 
ditions, for example, may prompt them to make revisions, 

If credit in t, is tighter than it was in to , officials review the 
courses of action open to them if they are to carry out expenditures in t, as 
authorized. Assuming that some bond financed expenditures have been au- 
thorized, they can either sell the authorized bond as planned or postpone the 
bond sale and secure temporary finance to make necessary cash outlays. 
Which, ifany, of these courses is feasible depends on five factors: (1) legal 
restrictions on the bond sale, (2) the government's poiicy of timing the bond 
sale with respect to the scheduled initiation of construction, (3) arrangements 
for the substitution of revenues within and between separate Fund accounts, 
(4) limitations on short term borrowing, and (5) restrictions on increases in 
revenues to cover additional interest payments. 

The most common legal restrictions leading to bond sale postpone- 
ments are interest rate“ and tax rate specifications in the bond ordinance. 
Although these restrictions can be amended, the amendment process takes 
time and does not remove the necessity of postponing the bond sale. General 
statutory limitations on the maturity of bond issues also cause bond sale 
postponements by making it impossible to stay within the budget constraint 
by lengthening the amortization period. 

The government's policy of timing the bond sale with respect to the 
scheduled initiation of construction affects its freedom to postpone the bond 
sale without having to postpone expenditures. If officials have planned the 
sale considerably in advance of the time they expect to be ready to make ex- 
penditures, they can postpone it without delaying construction. But if they 
have planned the sale to coincide with the time they expect to make expendi- 
tures, they can postpone the sale and carry on the expenditure program only 
if they secure temporary finance. 

If officials have planned to sell the bonds while construction is in 
progress, they will already have been using short term finance to make prog- 
ress payments on construction, Their freedom to carry on construction 
while postponing the sale will depend on their ability to continue to use tem- 
porary finance. Of course if construction has been completed, officials can 
postpone the sale without affecting the rate of construction. 





l. Municipalities usually keep separate accounts for general tax revenues, 
bond sale proceeds, and revenues from special sources. 


2. There are also general statutory rate limitations. In recent years they 
have not necessitated bond sale postponements , because they are above re- 
cent market rates. See Dick Netzer, "'State-local Response to Changing 





Credit Conditions: The Institutional Obstacles, '‘' Journal of Finance, XV ; 
(May 1960), pp. 224-225. See also Table 12 in this essay. 

+ 
3. Officials must follow the policy of selling the bond before beginning con- 


struction if the city charter requires the sale before permitting obligations 
to be charged against the bond financed expenditure authorization. For an in- : 
dication of the number of cities which have such a requirement, see Table 12. 
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Consider now the various sources of short term finance which might 
be available to carry on the expenditure program in the event that officials 
were to decide to postpone the bond sale. Broadly speaking, there are two 
kinds of temporary finance: internal and external. The internal sources con- 
sist of the cash balances in the various government Fund accounts. Depend- 
ing on the restrictions governing the temporary substitutability of authorized 
funds for authorized purposes, officials can draw down these cash balances to 
meet disbursements. In some governments, statutes make possible substi- 
tutions between the proceeds of bond sales by permitting a consolidated Bond 
Fund--a fund in which disburs ements for one authorized bond financed project 
can be met out of the proceeds of another bond sale--or by permitting the 
sale of multiple purpose bonds. In some governments, statutes permit tem- 
porary substitutions between other Funds (general revenues) and Bond Funds. 
In other words, disbursements from Bond Funds can be met out of a loan 
from the General Fund if the finance officer wishes to delay selling the bond. 
When such arrangements have been made, officials do not have to relate 
each bond sale to the expected stream of expenditures charged against its 
authorization, Rather, their timing policy can be oriented toward maintain- 
ing an adequate cash balance to meet obligations for all purposes combined. 

External temporary finance may take the form of borrowing s hort 
term from a bank or floating a s hort term note or bond anticipation note on 
the open market. The feasibility of external short term finance depends on 
state and local laws and customs. The Federal Reserve Bank survey of 
municipal financing in 1956 found a wide range of state and local short term 
borrowing practices. “ 

Laws which prohibit s hort term borrowing--and taking a less extreme 
example--laws which require a down payment on short term loans are de- 
terrents to short term borrowing. On the positive side are laws which per- 
mit the government to use short term borrowing a relatively long time before 
requiring permanent funding. It is in places operating under such laws that 
it is customary to finance bond expenditure authorizations from short term 
loans until after the project is completed and exact costs are known, 

With respect to the last of the five factors, general statutory limita- 
tions on the proportion of the tax rate to be devoted to interest payments are 
rare. However a common rule of thumb is that interest plus principal pay- 
ments should not be greater than 25% of the budget. 

There are legal and economic limitations on increases in project rev- 
enues to service the debt on so called "revenue" bonds. Restrictions on 
landing fees at airports are an example of a legal limitation on airport rev- 
enue bonds, Economic limitations come from an inelastic demand for the 
services of the project to be financed by the revenue bond, In the event 
that additional project revenues cannot be raised, officials sometimes pledge 
the taxing power of the municipality as additional collateral. 

After considering the feasible alternatives, officials will ask whether 
the most acceptable of them--i.e., the least costly action--is preferable to 





1, For an indication of the number of cities which have arrangements for in- 
ternal substitutability of funds, see Table 12. 


2. Ralph A, Young, "Recent Developments in State and Local Government 
Financing, '' Unpublished memorandum, Board of Governors of the Federal 
Reserve System, April 17, 1957. 
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postponing or cutting back the level of capital expenditures in t . Notice 
that the choice is whether to postpone or cut back the level of total capital 
expenditures, not just the level of bond financed expenditures. The relative 
prices and priorities of the improvements determine which shall be postponed 
or cut back, 

Whether officials prefer to carry out expenditures as planned depends 
in part on the proportion of capital expenditures they have planned to finance 
from bond sales. The larger is the proportion of planned bond financed ex- 
penditures, the greater is the increase in interest payments resulting from 
a given increase in the interest rate and the greater is the incentive to cut 
back or postpone expenditures. 

The preferable course of action also depends on the magnitude of the 
change in the municipal bond rate between ty and t, . The larger is the 
change, the greater is the incentive to cut back or postpone expenditures. 

It is not known whether a given increase in the interest rate will cause more 
postponements and cutbacks in a city which initially expected to pay a high 
interest rate than one which initially expected to pay a low rate of interest. 

Last, the preferable course of action depends on officials’ expecta- 
tions concerning the level of the interest rate in t,. If officials expect the 
interest rate in t, to rise above the rate in t) , they will not postpone ex- 
penditures that were planned for t,; to t>. However, they may cut back 
the level of expenditures to be made in t, . If they expect the rate in tz to 
fall below or remain at the level of t, , they may either postpone or cut back 
the actual level of expenditures in t) . 


Officials also review plans for expenditures in t, in the light of 
tighter credit conditions. Whether officials prefer to leave the volume of ex- 
penditures planned for t>, unchanged depends on the same factors which af- 
fect their preference to carry out, postpone, or cut back the actual level of 
expenditures in t, ; i.e., om the degree of reliance on debt finance, the size 
of the actual change in the interest rate between ty and t, , and the ex- 
pected level of the interest rate in t>. 

If officials decide to carry out some expenditures in t, as planned 
and they are unable or unwilling to raise taxes, they must cut back the vol- 
ume of expenditures previously planned unless they expect the interest rate 
in tz to fall enough to compensate for the additional costs incurred by car- 
rying out expenditures in t, as planned. 

If officials expect the interest rate in t, to stay above the level of 
ty and they are unable or unwilling to raise taxes, they will have to cut back 
the volume of expenditures planned for t; and t2 in the aggregate. Which 
projects they will drop depends upon their relative priorities and relative 
costs. If they expect credit to be tighter in tz thanin t) , they may attempt 
to accelerate some expenditures planned for t, to t 

If officials expect the interest rate in t, to return to the level of tg 
and if they decide to postpone their expenditures from t, to tz, they will 
leave the volume of expenditures planned for t, in tg unchanged; that is to 
say, they will add the volume of postponements to the expenditures initially 
planned for t>. 





1. Special meanings are intended for the words "postpone" and ''cut back. "' 
Expenditures which are postponed are included in plans for a future period. 
Expenditures which are cut back are withdrawn once and for all from the 

planning horizon. 
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B. Criticism of Approaches Used in Previous Studies 

The discussion of previous work is confined to two studies of the im- 
pact of monetary policy on state and local government construction expendi- 
tures. The first was conducted by Frank E. Morris! and the second by 
Richard C, Pickering. 

Morris compared the cyclical movements of state and local govern- 
ment bond yields with the cyclical movements of the dollar value of actual 
bond sales, contracts awarded and construction put in place by state and local 
governments from 1952 through 1959. He found that the bond yields followed 
the contour of the general business cycle as defined by the National Bureau of 
Economic Research reference cycle dates, while the bond sales, contracts 
awarded, and construction put in place series showed a moderate contra- 
cyclical pattern. From the deviations above and below the trend line, he 
estimated that about 10% of bond sales, 5% of contracts awarded, and slightly 
less than 5% of construction put in place were shifted from the final stages 
of the boom to the recession and recovery periods. 

Because Morris iid not compare planned with actual expenditures, he 
failed to distinguish between postponements in expenditures due to tight money 
and advances in the timing of expenditures due to easy money. He lumped 
both postponements and advances together as shifts. 

Pickering did not lump postponements and advances together. He 
measured the volume of construction expenditures which were postponed when 
credit tightened in the latter half of 1957 and the volume of construction ex- 
penditures which were accelerated when credit eased in the first half of 1958. 
The study was based on data obtained in a survey of state and local finance 
officers. The officials interviewed were selected on the basis that their 
cities or states issued bonds during the first half of 1958. They were asked 
when they had originally planned to sell the bond which put them in the sample. 
If they sold the bond later thanthey planned, a bond sale postponement was 
noted; if they sold the bond earlier than planned, a bond sale acceleration was 
noted. Additional questions were asked to determine whether and why officials 
did or did not delay (accelerate) expenditures when they postponed (accelerated) 
bond sales. 

Pickering found that 9% of the bonds sold in the first half of 1958 were 
postponed from the preceding tight money period and 2% were sold in this 
period because of the easy credit conditions. He found that about 17% of the 
bond sale postponements resulted in postponements in construction and that 
none of the bond sale accelerations resulted in accelerated construction, To 
put his findings in Morris' terminology, he found that about 1. 5% of construc- 
tion was shifted from the final stages of the boom to the recession and re- 
covery periods. 

Pickering's method of sample selection and his measure of planned 
expenditures biased his estimates of postponements. By limiting the sample 
to governments which sold bonds in the easy money period, he excluded those 
which postponed projects in the tight money period and did not reschedule 
them when credit eased. By using data on planned bond sales to represent 








1, Frank E, Morris, ''The Impact of Monetary Policy on State and Local 
Governments: An Empirical Study, '' Journal of Finance, XV (May 1960), 
pp. 232-249. 





2. Richard C, Pickering, ‘State and Local Government Bond Financing Dur- 
ing the First Half of 1958.'' Unpublished manuscript which reflects the views 
of the author and not necessarily those of the Board of Governors of the 
Federal Reserve System, May 5, 1959. 
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planned bond financed expenditures he provided no way of estimating the vol- 
ume of expenditures in his sample which were cut back before the bond sale 
was planned, 

Both Morris' and Pickering's studies give the erroneous impression 
that the only effect of monetary policy is to shift the timing of expenditures 
from tight money periods to easy money periods. To estimate the volume of 
expenditures that are cut back when credit tightens and the volume of new 
projects that are scheduled when credit eases, it is necessary to get data on 
planned expenditures, not planned bond sales. By the time officials plan the 
actual date of a bond sale, engineering and architectural specifications for 
construction are generally underway, if not completed. Therefore postpone- 
ment of a bond sale seldom means cancellation of a project. Officials are 
more likely to cut back plans at an earlier stage of the decision process-- 
before expenditure plans are authorized. 

Another limitation on both studies is their focus on construction ex- 
penditures. While it is true that the majority of long term bonds are used to 
finance construction, many governments have some arrangements for the 
substitution of revenues within and between separate Fund accounts. It is of 
interest to know whether they use these arrangements to adjust to changes in 
monetary policy. Do they, for example, borrow temporarily from appropria- 
tions for equipment purchases in order to carry out construction plans on 
schedule when credit tightens? Officials may prefer to vary the timing of 
cash purchases rather than the timing of contracts, because drawing up a 
contract involves a complicated multi-stage decision process. 

Another facet of the adjustment process which neither Morris nor 
Pickering investigated is the extent to which current tax financed expendi- 
tures are postponed or cut back when credit tightens and accelerated or in- 
creased when credit eases. Arrangements for the substitution of revenues 
between the General Fund and Bond Funds open up the possibility of altering 
the timing of tax financed expenditures in order to carry out bond financed 
expenditures on time. In such cases officials will borrow some funds in- 
ternally rather than on the open market in order to keep total expenditures 
over the planning horizon within the budget constraint. Even without these 
arrangements, it is possible that officials will prefer to cancel some tax 
financed authorizations in order to issue a bond as planned. 

At the planning stage of the decision process, the method of finance 
is not legally tied to a particular project. Therefore officials may cushion 
the impact of tightening credit by switching some projects from debt finance 
to pay-as-you-go finance. This question is outside the scope of both previous 
Studies because they did not investigate the impact of monetary policy on the 
planning of expenditures prior to their authorization. 


C, The Approach Used in This Study 

The approach used in this study is shaped by the conception of the 
governmental decision process described in Section A and by the fact that 
when credit tightens some governments experience larger increases in the 
cost of borrowing than others. A cross section of data on state and local 
government bond interest rates and municipal capital expenditures drawn 
from the 1955-57 period of tightening credit is analyzed to ascertain (1) which 
types of bonds become relatively more expensive to issue when credit tightens, 
and (2) whether those municipalities which have planned or authorized the fi- 
nancing of capital expenditures by bonds which have become relatively more 
expensive to issue postpone and cut back a larger proportion of total expen- 
ditures than other municipalities. 

Part 2 is devoted to an analysis of the impact of tightening credit on 
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the cost of issuing different types of state and local government bonds. The 
bonds are typed according to seven characteristics which previous studies 
suggest define the structure of state and local government bond interest 
rates. These characteristics, which may be viewed as measures of dif- 
ferent kinds of risk, are: maturity, optional feature, credit rating, size 
of issue, type of collateral, type of issuing agency, and purpose of issue. 

Two general hypotheses are tested by means of regression analysis. 
The first is that the structure of interest rates results from investors trad- 
ing off risk against the rate of return, the consequence being that low risk 
bonds bear lowinterest rates and high risk bonds bear high interest rates. 
The second hypothesis is that the compensation investors demand for incur~ 
ring a given risk varies with changes in monetary conditions. When credit 
tightens investors demand a higher rate of return on all state and local gov- 
ernment bonds, but they demand a greater increase in the return on high 
risk bonds than on low risk bonds. 

Two broad hypotheses are also tested in Part 3. The first is that the 
proportion of total planned capital expenditures that is postponed and cut back 
is positively related to the increase in borrowing costs experienced between 
the initial formulation of plans and the revision of plans. The second is that 
the proportion of total authorized capital expenditures which is postponed and 
cut back is positively related to the increase in borrowing costs experienced 
between the authorization and execution of expenditures. 2 Alternative meas- 
ures of the increase in borrowing costs--the absolute increase and the rela- 
tive increase--are used because it is not known whether a given absolute in- 
crease causes fewer postponements and cutbacks in a city which initially ex- 
pected to pay a high interest rate than in one which expected to pay a low in- 
terest rate. The responses of current tax financed and bond financed expend- 
itures are examined at both the planning and the execution stages of the 
decision process, 

How are the hypotheses tested in Part 2 related to the hypotheses 
tested in Part 3? To test the hypotheses in Part 3, it is necessary to have 
estimates of the interest rates on which officials base planned, authorized, 
and actual expenditures. The results of the tests of the hypotheses in Part 2 
lead to an equation which is used in Part 3 to provide the needed estimates, 

The use of this equation rests on the assumption that the interest rate 
on which officials base planned, authorized, or actual expenditures is equal 
to the market rate currently paid by other cities floating bonds with the same 
characteristics as the bond issue which they contemplate. It is assumed that 
officials expect the current interest rate to prevail at the anticipated date of 
the bond sale. 

Why is this equation used to estimate each city's borrowing costs? 
Why weren't the rates on comparable bond issues sold at the time officials 
made plans, authorizations, and actual expenditures used? The answer is 
that it was not until the hypotheses suggested by previous studies were tested 
that it was known which characteristics affect the cost of borrowing. 





1, Roland I, Robinson, The Postwar Market for State and Local Government 
Securities, A Study by the National Bureau of Economic Research (Princeton 
[ niversity Press, Princeton, 1960) and articles by Frank E. Morris in the 
Investment Bankers Association's Statistical Bulletin. 








2. The focus is on the response of expenditures planned and authorized for 


one year--1957, Therefore it is impossible to distinguish postponements 
from cutbacks, 
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Why weren't the interest rates paid by each city on the bonds it sold 
during the planning and authorization periods used to estimate the rates on 
which its officials based planned and authorized expenditures? There are 
two reasons. One is that cities adapt the types of bonds they issue to their 
needs so that they often do not plan to issue the same type of bond as they 
are currently selling. The other reason is that many cities do not sell bonds 
every year, and therefore in a random sample of cities some will not be sell- 
ing a bond currently. 

Another possible question is why the interest rate on the bond each 
city actually s old to finance authorized expenditures was not used to estimate 
the interest rate at the time expenditures were made. The reason is that 
the timing of the bond sale is affected by the volume and timing of expendi- 
tures which are themselves guided by fluctuations in the price of municipal 
bonds, Therefore the rate of interest on the actual bond issue reflects the 
response to credit conditions rather than the condition causing the response. 

For all these reasons the testing of the hypotheses in Part 2 and the 
resulting equation for estimating the cost of municipal borrowing are both a 
precondition and an integral part of studying the interest elasticity of muni- 
cipal capital expenditures. 

Part 4 is devoted to a discussion of the conclusions that follow from 
testing the hypotheses in Parts 2 and 3. 

In this study some areas are explored which Morris and Pickering 
did not chart. The principal innovation is the estimation of changes in cap- 
ital expenditure plans which are made in response to tightened credit at dif- 
ferent stages of the municipal decision process. Of secondary importance 
is the use of data on total capital expenditures, not just bond financed con- 
struction expenditures. 

Some of the criticisms leveled at Morris and Pickering are also ap- 
plicable to this study. Specifically, cutbacks and postponements are still 
indistinguishable. All that can be said is that a lower level of expenditures 
at a later stage of the decision process reflects cutbacks and/or postpone- 
ments. However it is important to realize that the measures of planned and 
authorized expenditures used in this study permit the measurement of more 
cutbacks than the previous studies. Pickering used planned bond sales as a 
proxy for planned expenditures, but plans for bond sales--in the sense that 
the date of sale is set--are usually made subsequent to the planning and 
authorization of expenditures. Morris measured postponements and cutbacks 
from the cyclical pattern of actual expenditures. Who knows what the pat- 
tern of actual expenditures would have been had monetary conditions been 
different? 

While an attempt is made to measure the substitutability between tax 
financed and bond financed expenditures, no attempt is made to measure the 
substitutability between construction expenditures and other types of capital 
outlays. However it does seem an improvement over previous research that 
reductions in all types of capital outlays are recorded. 

Of course, the fact that all the data are taken from a period of tight- 
ening credit means that this study contributes no information about the im- 
pact of monetary policy on the shift of municipal capital expenditures to the 
period after the tightening of credit. 


D. Nature of the Data 
The hypotheses in Part 2 are tested with data on 2,000 bonds issued 
by states and other local governments besides municipalities. ! This is done 








1, Other local governments include counties, s chool districts, and special 
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to provide a large sample for studying the effects of investor risk on the cost 
of borrowing, and to ascertain whether other levels of government are 
treated by the market in the same way as municipalities. The final equation 
for estimating the cost of borrowing contains the answer to investors' pref- 
erences concerning the type of issuing agency and makes it possible for other 
researchers to estimate the rate of interest used by other levels of govern- 
ment in planning, authorizing, and executing capital expenditures. 

Several private firms--Moody's and Standard and Poor's being most 
widely known--rate state and local borrowers according to their ability and 
willingness to repay loans. All state government and most local government 
bonds that are rated by Moody's enjoy one of the four top ratings (Aaa, Aa, 
A, and Baa); for the most part lower ratings are assigned to foreign govern- 
ment bonds. Bonds rated below Baa are excluded from the sample in Part 2 
because there are so few of them. Unrated bonds are also excluded because 
the credit worthiness of the governments which issue them varies so widely. 

The data on planned, authorized, and actual capital expenditure in 
Part 3 were obtained through a mail survey of the 148 United States cities 
which keep capital budgets and whose bonds are rated Baa or better by 
Moody's. The survey was limited to cities whose bonds are so rated because 
the sample in Part 2 is restricted in that way. The survey was limited to 
cities which keep capital budgets because capital budget data make it pos- 
sible to investigate some of the questions unanswered by previous studies. 

Capital budget accounts are kept for all types of capital outlays-- 
land and equipment as well as construction. Most cities keep separate ac- 
counts for bond financed and tax financed expenditures. Therefore capital 
budget data are ideally suited for an investigation of the impact of monetary 
policy on all types of capital outlays and of the incidence of monetary policy 
on tax financed expenditures relative to bond financed expenditures. 

The capital budget data have the additional advantage of being ob- 
jective. When asked for data, all officials respond from a uniform frame 
of reference and can date their decisions. 

The limitations imposed on the survey population necessitate two 
assumptions if the sample inferences are to be applied to the population of 
all municipal borrowers. First it must be assumed that cities which keep 
capital budgets respond to changes in monetary conditions in the same way 
as cities which do not keep capital budgets. There is no evidence to con- 
trovert this assumption. However the kind of capital budget which shows 
long term plans over five or six years constitutes an advanced administra- 
tive technique. Cities in the survey which use such a budget may not there- 
fore be representative. é 





districts. Some authorities and commissions are administered by state of- 
ficials and some by local officials. 


1, Moody's does not assign ratings to bonds issued by governments that have 
less than $600,000 debt or fail to report all the information required to for- 
mulate a rating. Neither do they assign ratings to revenue bonds with no 
proven earnings, to bonds payable solely from special benefit assessments, 
or to bonds privately held as a whole. Moody's, Municipals and Governments, 





2. The term capital budget is used in two senses. It is sometimes used to 
describe a long term capital improvement program; i.e., a five or six year 
projection of capital expenditures. It is also used to designate that part of 
the current budget which deals with capital outlays. Accounting for capital 
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Second it must be assumed that cities which issue bonds with no credit 
rating or a rating below Baa respond to tightened credit in the same way as 
ities which issue bonds with one of the four top ratings. The as sumption 


that credit rating does not affect a city's response to monetary policy (except 
through the interest rate) is built into the regression model and therefore 
the exclusion of some credit ratings does not introduce another limitation. 
However the exclusion of cities that issue unrated bonds may bias the re- 
sults on the side of less sensitivity to interest rate changes because munic- 


palities which issue unrated bonds generally rely less on debt finance. 


2. The Impact of Tightening of Credit on the Structure of State and Local 

Government Bond Inte rest Rates 

The purpose of this part of the essay is to determine which types of 
»onds become relatively more expensive to issue when credit tightens. The 
ponds are typed according to seven characteristics which previous studies 
Suggest define the structure of interest rates: maturity, optional feature, 
credit rating, size of issue, type of collateral, type of issuing agency and 
purpose of issue. 








t 


Because the structure of interest rates is multi-dimensional, in 
rder to study the effect of one of the characteristics on the interest rate 


it is necessary to us e a method of analysis which holds the values of the 
oth 


er characteristics constant. Some previous researchers dealt with this 
problem by selecting for study a sample of bonds for which at least some 
of the variables were constant.! In this study multiple regression analysis 
is used to separate out the effects of each of the characteristics on the in- 
terest rate and to analyze the impact of monetary policy on the structure of 
nterest rates,“ Before presenting the findings of the multiple regression 
analysis, 1 will discuss the foundations for the hypothesized relations hips 
between the state-local bond rate and the seven structural characteristics 
and the foundations for the hypothesized impact of monetary policy on the 


structure ot rates. 


A. Hypotheses: The Structure of Interest Rates 

(1) The interest rate increases with the maturity of the bond. The 
foundation of this hypothesis is that long term bonds carry greater risk of 
capital loss than short term bonds and that investors demand compensation 
for assuming the additional risk of holding long term bonds. 

(2) A maturity date with certainty commands a lower interest rate 
than a maturity rate with uncertainty. The grounds for this differential are 
that a bond which the borrower can redeem before maturity-<-a callable or 








itlays in the current budget is a standard operating procedure. Data taken 
from long term capital improvement programs are used to measure the im- 
pact of tightening credit on the planning of expenditures. Data taken from 
current budgets are used to measure postponements and cutbacks of author- 
ized expenditures, 


l. Op. cit., Roland Il. Robins on and Frank E. Morris. 


2. In a multiple regression, the relationships between a dependent variable 


and several independent variables are estimated. The independent variables 


are mathematically held constant so that the estimate of the relationship be- 
tween the dependent variable and each of the independent variables is not 
subject to the error that would arise if each of the independent variables 
were used, as the sole explanatory variable. 
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optional bond--imposes on the investor the additional risk of having to liqui- 
date his investment at a time when he can reinvest only at a lower yield. At 
the same time the call feature gives the borrower the opportunity to redeem 
a debt contracted at a high interest rate when interest rates fall and to re- 
finance, thus making a saving in interest payments, The result is that the 
borrower is willing to pay for the privilege of an optional feature and the in- 
vestor is willing to grant the privilege only at a price. 

(3) The interest rate varies inversely with the credit rating assigned 
to the bond. High ratings are based on s everal measures of sound financial 
management, on evidence that the trend of government revenues is either 
rising or steady, and on evidence that short term fluctuations in government 
revenues are small. It is alleged that inves tors believe there are s ubstan- 
tial differences between the risks on Aaa, Aa, A and Baa bonds and that the 
interest rates on bonds in each of these categories reflect the risk differen- 
tials. 

Frank E. Morris conducted a study of the interest rate differentials 
among Aaa, Aa, A, Baa, and unrated bonds. 2 He found that interest rates 
do vary inversely with credit rating and that the median of unrated bonds 
falls between the median of A and Baa bonds. The range of interest rates 
on unrated bonds is much wider than the range of rates on rated bonds, 

Roland Robinson compared the term structures of Baa bonds and Aaa 
bonds and found that the slope of the Baa interest-maturity curve is steeper 
than the s lope of the Aaa interest-maturity curve. He concluded that in- 
vestors ‘''compound" quality and maturity risks. I am making no attempt 
to verify the ''compound" hypothesis. 

(4) The interest rate increas es with the size of the bond issue. This 
hypothesis follows from the ass umption that investors in state and local 
government bonds like to divers ify the risks in their portfolios. Large 
bonds are usually issued by state and local governments who are frequent 
borrowers. The principal investors already have some bonds that are is- 
sued by frequent borrowers and ask compensation for the sacrifice in port- 
folio diversity which their purchase necessitates. Another consequence of 
the desire to diversify is that large issues must be placed with several 
rather than one or two investors. Dealers' handling costs rise accordingly 
and may be pas sed on in the form of higher interest charges to the borrower. 

Frank Morris investigated the relations hip between interest rate and 
size of issue and concluded that the size of issue does not influence the in- 
terest rate.* He found that large issues sell at lower interest rates than 
small issues, but that the interest differential can be explained by the fact 
that large issues as a group are of higher quality than small issues. The 
idea that the municipal bond market is equipped to handle all s izes ofis - 
sues at the same cost is generally accepted. 

(5) The interest rate on general obligation bonds is lower than the 
interest rate on revenue bonds. The reason for the differential, as in the 








1, For a discussion of factors on which ratings are based, see David M. 
Ellinwood, ''Guideposts to Success in Debt Management, '' Municipal Finance, 
XXIX, February 1957. 





2. Frank E. Morris, ''The Structure of Interest Rates on Municipal Bonds," 
IBA Statistical Bulletin, July 1958. 


3. Op. cit., Robinson, pp. 185-187, 
4, Op. cit., Morris. 
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case of the other structural characteristics, is a difference in risks. The 
legal power of recovering debts is greater for bonds secured by the full tax- 
ing power of the issuing government than for bonds secured by revenues from 
the sale of public services or from the rental of public buildings. The obligor 
of a general obligation bond is required to levy whatever taxes are necessary 
to defray his debt. The obligor of a revenue bond, however, has no legal ob- 
ligation to repay the debt if project revenues prove insufficient. However, it 
is generally recognized that a government which defaults on a revenue bond 
casts doubt on its ability to manage finances soundly, so that a government 
would probably use general fund revenues to meet debt service requirements 
on a revenue bond before defaulting. 

In his study of the market for revenue bonds, Roland Robinson found 
that the interest rate on revenue bonds is higher than the interest rate on 
general obligation bonds. I 

In the sample of all state and local bonds issued in 1957 and 1958 
Frank Morris found that general obligation bonds carry higher credit ratings 
than revenue bonds. The fact that few revenue bonds carry high ratings 
makes it difficult to separate the effects of type of collateral from the effects 
of credit rating on the interest rate. 

(6.1) The interest rate on bonds issued by state governments is 
lower than the interest rate on bonds issued by local governments. The 
foundation for this supposition is that states have a greater degree of finan- 
cial autonomy than local governments; i.e., that local government authority 
may be exercised only with the sufferance of state authority. The differen- 
tial represents a premium demanded by investors to insure against the risk 
that the state may initiate actions which affect the credit worthiness of a 
local government. An example of such an act by a state against a local gov- 
ernment occurred in 1956 when the Virginia Assembly gave the Governor 
authority to withhold state aid from local governments which integrated 
their school systems. 

(6.2) Investors prefer to invest in school district bonds rather than 
other local government bonds, The argument behind this hypothesis is 
that investors think school district taxes would be paid even if other taxes 
had to become delinquent, because education strikes so close to the roots of 
all families. Yet in 1957 when New York school districts had difficulty in 
selling bonds, Comptroller Arthur Levitt seemed to suggest the hypothesis 
that school districts are discriminated against for some reason.* I shall 
attempt to resolve this question, 

(7) The interest rate differs according to the purpose for which the 
bond sale proceeds are to be used. The justification for this hypothesis is 
similar to that used to support the idea of a differential rate of school dis- 
tricts; i.e., that investors prefer to invest in some kinds of projects rather 
than others because they believe if a municipality were short of funds it 
would pay off the debt for some projects before others. There is no reason 





- . cit., Robinson, p. 210. 


? 


2. Frank E. Morris, ''The Pattern of Ratings on Municipal Bonds by Type 
of Issue and Size of Issue, '' IBA Statistical Bulletin, August 1959. 





3. Winthrop S. Curvin, A Manual on Municipal Bonds, New York, Smith 
Barney, 1956, 





4. "A Report of the Governor's Committee on the Marketing of School 
Bonds,'' Albany, New York, 1957. 
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to believe that educational purposes always take top priority. For example, 
the investment officer of a New Haven savings bank said that he bought only 
water bonds on the belief that a town could not survive without water and 
would therefore defray water debts first. 


B. Hypotheses: The Impact of Monetary Policy on the Structure of 
Interest Rates 

(8) The state-local interest rate (i.e., the average rate) changes 
more than one percentage point for every change of one percentage point in 
the interest rate on long term U. S. Government bonds. Figure 1, showing 
the fluctuations in the yields of Treasury and state-local bonds from 195l 
through 1960, supports this hypothesis. After the Treasury-Federal Re- 
serve Accord of 1951, the yields on state and local securities rose more 
than the yields on Treasury bonds. In the 1952-53, 1955-57 and 1959-60 
tight money periods, yields rose more on state and local bonds than on 
Treasury bonds while the reverse was true in the 1953-54 and 1957-58 easy 
money periods. 

Robinson lists three factors which he believes contribute to the sen- 
sitivity of state and local bond yields to changes in monetary conditions. 
First is the narrow market for state and local bonds. The interest return 
on state and local bonds, unlike other bonds, is exempt from taxation by the 
Federal government, and in most cases is exempt from taxation by the state 
in which the issuing agency is located. The tax exemption feature makes 
state and loca! bonds especially attractive to investors who are subject to a 
high income tax (principally wealthy individuals, commercial banks, and 
fire, marine, and casualty insurance companies) or to investors who want 
to hedge against changes in the tax laws (life insurance companies and 
mutual savings banks). But the same feature drives down the pre-tax yield 
to such an extent that the bonds have much less appeal to investors who have 
little to gain from the tax exemption feature. 

Second, none of the principal investors prefers state and local bonds 
to other investments. Individuals and fire, marine, and casualty insurance 
companies give top priority to equities. Commercial banks give preference 
to commercial loans and liquidity requirements (U. S. Government bonds). 
Life insurance companies and mutual savings banks list mortgages as their 
first investment choice. Only when investors have surplus funds or when 
the terms of trade between their first investment choice and state and local 
bonds become less favorable do they participate heavily in the state and 
local bond market. 

Commercial banks and individuals are active in the market at oppo- 
site phases of the cycle, as can be seen in Table 1. Commercial banks ac- 
quire a large proportion of the net increase in state and local debt when credit 
conditions ease, because at such times they have large quantities of avail- 
able reserves and the demand for commercial loans is low. When credit 
tightens they purchase only a small fraction of the net increase in state and 
local debt, conditions being just the reverse, It is alleged that when com- 
mercial banks withdraw from the market, state and local borrowers lower 
the price of their securities to compete more effectively with equities in the 
portfolios of individuals. As a result, individuals move in to fill the gap 
left by the banks. Robinson attributes the sensitivity of state and local bond 
yields mainly to the adjustments necessitated by the investment policy of 
commercial banks. 











1. Op. cit., Robinson, Chapter 3, ''The Supply of Funds by Investors in 
State and Local Government Obligations. "' 
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Third, the state and local bond market is particularly susceptible to 
inventory adjustments. When credit conditions tighten, underwriters must 
resell state and local issues quickly if they are to make a profit. Failing to 
turn over an issue quickly, an underwriter must either take the reduced prof- 
it (or loss) or carry the issue until credit conditions ease. Because under- 
writers find it difficult to place issues in such a market and costly to get 
credit to carry issues, they offer lower prices for new issues coming on the 
market and bid on fewer issues. The argument is reversed for easing credit 
conditions, 

(9) Monetary policy has a differential impact on the structure of in- 
terest rates; specifically, the interest rates on high risk bonds rise (fall) 
more than the interest rates on low risk bonds when credit conditions tighten 
(ease). This hypothesis follows from the assumption that investors in state 
and local government bonds are diversifiers and from the fact that the seven 
hypothesized structural characteristics are measures of different kinds of 
risks. The argument is that when credit conditions tighten, an investor who 
diversifies his portfolio will use the opportunity for a higher return to re- 
duce the riskiness of his portfolio and that when credit conditions ease, he 
will be willing to take on more risk to gain a higher rate of return. This 
kind of behavior would cause interest rates to move in the nypothesized fashion, 

Do investors demand a greater absolute increase or a greater per- 
centage increase in the return on high risk bonds when credit tightens? A 
greater absolute increase is a necessary (but not a sufficient) condition for a 
greater relative increase. The hypotheses are tested by measuring the in- 
crease in the interest rate in absolute percentage (or basis) points.! The 
relative increase is calculated from the regression equations used to test 
the hypotheses. 


C,. Statistical Formulation of Tests of the Hypotheses 

In order to test the hypotheses about the structure of interest rates 
and the impact of monetary policy, two regression equations are estimated 
by fitting the equations to a sample of 2,000 state and local government 
bonds issued during the 1955-57 period of increasing credit restraint. 

In equation (1) variables which represent the structural characteris- 
tics and monetary conditions are used additively to estimate the level of the 
state-local bond rate; i.e., it is assumed that each of the explanatory vari- 
ables exerts an effect on the state-local bond rate which is independent of 
the effects exerted by other variables. Monetary policy is assumed to af- 
fect the interest rate on each type of bond in the same way. 





(l) N=b, +b Mt bO+tbdbDR#EBSt+tEKOCHbBAFKDP+bHG 
k m o r s c a Pp g 


N = "net interest cost, '' the interest rate on municipal bonds 
by = constant term t 
M = maturity . 
O = optional feature: O = 1 callable } 
O = 2 non-callable (omitted category) ; 
R = credit rating R=1 Aaa 
R=2Aa | 
R=3A 
R = 4 Baa (omitted category) 
S = size of issue 





1, One percentage point is equal to 100 basis points. 
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C = collateral 1 general obligation bond 

revenue bond (omitted category) 

state government 

county government 

municipality 

school district 

special district 

authorities and commissions 

(omitted category) 

1 education 

2 roads and bridges 

3 utilities 

4 "other" (omitted category) 

G =the long term U. S. Government bond rate, the index of monetary 
conditions 


> 
" 


issuing agency 


nnnnun#unu fl 


ou kWh Fe W& 


'U 
iN 


purpose 


VuvUU Prrrrrain 


nuuuw 


In equation (2) the variables which represent the structural character- 
istics are used both additively and multiplicatively to determine the level of 
the state-local bond rate, The cross products of the structural variables 
with the Government bond rate are added to the terms in equation (1). The 
introduction of these cross product terms permits testing the hypothesis that 
monetary policy has a differential impact on the structure of interest rates. 


(2) N=b, +b M+bO+b R+bdS+bC+#+bA+tb_P+bG 
k m o r s c a Pp g 


+b GM+b_ GO+b GR+b_ GS+b GC +b_GA+b_ GP 
gm go gr gs Bc ga &P 


In Table 2, the nine null hypotheses and their alternative hypotheses 
are expressed symbolically in terms of the regression coefficients. 

Hypotheses (1) through (6) and Hypothesis (8) are tested by means of 
the "'t'' test. The "t'' test is a comparison of an estimated value of a re- 
gression coefficient with an hypothesized value (null hypothesis) of the same 
coefficient and a decision as to whether the discrepancy between the two is 
sufficiently large to reject the null hypothesis. The decision about whether 
the discrepancy is large is based on the probability of getting the sample 
value of the coefficient if the experiment of fitting the regression equation to 
successive samples were performed an infinite number of times if the null 
hypothesis were true. If the probability of getting the sample estimate is 
low, the null hypothesis is rejected. 

The probability of drawing the sample estimate from the population 
of possible sample estimates is given by the sample '‘'t'' ratio--the ratio 
of the difference between the regression coefficient and the null hypothesis 
to the standard error of the regression coefficient--in relation to the prob- 
ability distribution of "t'' ratios. If the sample value of "t" is greater 
than or equal to a "critical value" of ‘'t,"' the null hypothesis is rejected. 

The selection of the critical value of "'t'' depends on the sample 
size and the nature of the hypothesis to be tested. In large sample studies 
such as this, the critical value of "'t'' is chosen so that 99% (or 95%) of ex- 
periments yield a value of "t'' smaller than or equal to it. This means that 
only 1% (or 5%) of the time will the experimenter decide to reject the null 
hypothesis when in fact it is true. Such a mistake is called a Type I error. 

If the alternative to the null hypothesis is that the difference between 
the estimated and null hypothesized value of the coefficient is not equal to 
zero, the region of the probability distribution for which the null hypothesis 
is to be rejected is split between the two tails of the distribution, The so- 


291 





































CHARLOTTE D, PHELPS 


called "'two tail" test tests for positive and negative deviations of the ob- 
served from the null hypothesized value of the coefficient. 

If the alternative hypothesis is that the difference between the esti- 
mated and the null hypothesized value of the coefficient is positive (or nega- 
tive) a "one tail" test is needed. Only positive (or negative) deviations must 
be tested for. In the one tail test the region of the probability distribution 
for which the null hypothesis is to be rejected is concentrated in either the 
right or the left tail of the distribution, 

Hypotheses (7) and (9) cannot be tested by means of the "'t"' test, be- 
cause they require a simultaneous comparison of three or more coefficients. 
In these cases the "'F'' testis applicable. The "F"' test jointly tests the 
deviations of one or more estimated parameters from a set of hypothesized 
parameters, lA high 'F"' ratio indicated that the null hypothesis should be 
rejected. In other words, it indicates that the null hypothesis is not supported 
by the data. 

As in the case ofthe ''t'' ratio, the values of "F"' for which the null 
hypothesis should be rejected are determined from a table of probabilities. 
The nature of the "F"' distribution makes all ''F"' tests one tail tests (the 
two tails of the "'t'’ distribution are concentrated in one tail of the "F"' dis- 
tribution). : 


D. Results of the Tests 

The results of the tests of the hypotheses are discussed below. Tables 
3 and 4 give the estimated values of the coefficients, the standard errors, 
"t" and "F" for equation (1). Line 6 of Table 5 gives the "F"' ratio for 
Hypothesis (9). 

(1) The null hypothesis that the coefficient of the maturity variable 
is zero is rejected at the .01 level with a right tail test, confirming the al- 
ternative hypothesis that the state-local bond rate increases with the matu- 
rity of the bond, 3 

(2) The null hypothesis that the coefficient of the callable category is 
equal to the coefficient of the non-callable category is rejected at the .01 
level with a right tail test, confirming the alternative hypothesis that callable 
bonds bear a higher rate of interest than non-callable bonds. 

(3) The null hypothesis that the difference between the coefficients of 
the credit rating categories is zero is rejected at the .01 level with a left 
tail test. This confirms the alternative hypothesis that state and local gov- 
ernments with high credit ratings float bonds at a cheaper rate than govern- 
ments with a low credit rating. 

(4) The null hypothesis that the coefficient of the size of issue vari- 
able is zero is rejected at the .05 level with a right tail test, but is not re- 
jected at the .0l level. The size of issue coefficient is so small that as far 
as most local governments are concerned, the popular notion that the market 








l. The "F" ratio for one independent variable equals the square of the "t"' 
ratio, 


2. For a more detailed explanation of the "t"' and "F"' tests see Paul G. 
Hoel, Introduction to Mathematical Statistics, Second Ed., (John Wiley and 
Sons, New York, 1954). 





3. To say that the null hypothesis is rejected at the .01 level is to say that 
the probability of a Type I error (rejecting the null hypothesis when it is 
true) is 1%, 
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The null hypothesis 


The alternative hypothesis 


(6. 1) 


(6. 


(8) 


(9) 


H 


0 





does not charge a penalty for borrowing large amounts is valid. 
for large size becomes economically significant only when very large size 
issues (e.g., in the hundreds of millions) are involved. 








l, 


When size of issue is used as the sole explanatory variable, it does not 


Some coefficients of the 
cross product variables 
are not equal to zero, 
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TABLE 3 


"t" and "F"' Ratios: 


Equation (1) 








and category omitted. 


Variable Coefficient Standard Error “s” onire 

(M) Maturity +.027 0015 17, 45% 
(O,) Callable* +.071 .017 4,12** 
(R) Credit Rating 593. 31 ** 
(R,) Aaa -. 934 .029 -31. 65** 
Rm) Aa 708 .019 -37, 67% 
(R,) A -. 348 .017 -20, 87** 
(S) Size of Issue +,0016 . 0008 2.05 
(C,) General Obligation -.179 . 023 -7, 50** 
(A) Issuing Agency 6, 93° 
{(A,) State +,.037 . 042 . 88 
\A,) County +. 109 . 038 2. 85%** 
(A,) Municipality +.127 034 3, 694 
(A,) School District +.194 . 038 5. 13%** 
(A,) Special District +. 106 . 044 2.39% 
(P) Purpose 2.13 
(P,) Education -. 030 .021 -1,412 
(P,) Roads -. 048 . 020 -2. 38% 
(P,) Utilities -,010 .019 - ,53 
(G) Gov't. Bond Rate +1, 900 . 023 84, 43** 
Ss. =. 281 
R¢ = ,828 
** Significant at .01 

* Significant at .05 
# "'t'' ratio measures difference between coefficient of dummy category 
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TABLE 4 


Tests for Differences Between Regression Coefficients: Equation (1) 





Difference Between 








Coefficients Standard Error eo . on 
b -b = -,225 . 041 - 5,46** 
r r 
l 2 
b.. -b = -,359 .032 -11,12** 
ae 
b - b = -,072 -072 - 1,00 
| 72 
b -b = -,090 070 - 1,28 
a a 
l 3 
b - b z -, 157 .070 - 2.22 
ay ag 
b - b = -,069 075 - .91 
a a 
l 5 
b -b = +.085 . 070 + 1.20 
a4 as 
b -b = +.067 . 068 + .99 
es 
b -b = +,.088 .073 + 1.2) 
a) Vee 
b = ] = +, 900 . 023 +40, 00**% 
gr 


Significant at .05 
Significant at .01 





(5) The null hypothesis that the coefficient of the general obligation 
bond category is equal to the coefficient of the revenue bond category is re- 
jected at the .01 level with a left tail test. This confirms the alternative 
hypothesis that the cost of floating a general obligation bond is less than the 
cost of floating a revenue bond, 

(6) The null hypothesis that the coefficient of the state government 
category is equal to the coefficient of the school district category is rejected 
at the .05 level, but is not rejected at the .01 level with a left tail test. In 
each of the other tests in which the coefficient of the state government cate- 





explain a significant proportion of the variation in the state-local bond rate 
and the sign of the coefficient relating size of issue to the state-local bond 
rate is negative. A multiple regression including all "main effects" but the 
Aaa classification shows that it is the addition of the Aaa category which 
uncovers the small bu” significant positive effect of size of issue on the 
state-local bond rate, 
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npared with the coefficient of a local government issuer, the null 
not rejected at the .01 level. 
s that the coefficient of the school district category is 
he efficient of each of the other local government categories is 
level with a two tail test. 
he sizes of the values of "'t"’ in the tests suggest that the classifi- 
issuing agencies may be improved by pooling states with authorities 





mmissions, by pooling municipalities with counties and special dis- 
. d leaving school districts in a separate class. In other words, 
i issification the null hypotheses may be rejected. l 
(7) he null hypothesis that the coefficients of the purpose categories 
‘ to zero is not rejected at the .01 level with a two tail test. This 
he alternative hypothesis that the cost of borrowing does vary 
purpose for which the funds are intended is not confirmed, “ 
)} The null hypothesis that the coefficient of the Government bond 
( t ty is rejected at the .01 level with a right tail test. This 
e alternative hypothesis that the state-local bond rate is more 
é changes in credit conditions than the Treasury bond rate. 
(9) e hypothesis that the coefficients of the cross product varia- 
, er rejected at the .05 level, but is not rejected at the 
iddit f the cross product terms to the terms in equation 
ses 1 tandard error f the regression coefficients in equation (2) 
n ery large in comparison with the standard errors in equation (1). 
effe ake it impossible to estimate the size of the change in the 


Analysis of Collinearity 
. a 


he rise in the standard errors is due to collinearity between the in- 
iriables.~- Equation (2) is analyzed below to determine which of 
s product variables contribute significantly to the explanation of the 





Aany of the bonds which were classified as authorities and commissions 
sued by state agencies. This may explain why the statistical test 


little difference between the state category and the authorities and 


mmissions category. It is interesting that a simple regression of the in- 
terest rate on the issuing agency variable shows that states pay a lower in- 


terest 


re 


prod 


+ 


r? 


ry 


rz 


ate than authorities and commissions, This is probably because 


st bonds issued by states are general obligation bonds, while most bonds 


+ 


1uthorities and commissions are revenue bonds. 


regression of the interest rate on the purpose variable alone, the 
thesis is rejected at the .01 level with a two tail test. This means 
purpose variable duplicates the explanatory effects of some of the 
ependent variables, 


two independent variables are collinear they move together in such 


ay that the part one plays in explaining the variaticn in the dependent 


sicannot be distinguished from the part the other plays. In the case 
the Government bond rate fluctuated over a relatively narrow range 


ig the period covered by the regression sample, so that the values of 
ross product terms differ only slightly from the values of the variables 
multiplied by the Government bond rate. The values of some of the cross 


le! 


+ 


icts also differ only slightly from each other, because they have the Gov- 


bond rate component in common, 
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variance in the state-local bond rate and which are in effect duplicating the 
explanation of one of the variables in equation (1) or of one of the other cross 
product variables. The results of the analysis are shown in Table 5, 


TABLE 5 


The Municipal Bond Rate: Analysis of Variance in Regression 








Sum of Degrees of 

Regression Squares Freedom "F" Ratio 
(1) Overall Mean: Deviations 1000, 805 2201 
(2) Regression on M, O, R, S, C, 

A, P, G: Deviations 172. 498 2185 
(3) Regression on M, O, R, S, C, 

A, P, G Effects (1) - (2) 828. 307 16 655, 75% 
(4) Regression on M, O, R, S, C, 

A, P, G, GM, GO, GR, GS, GC, 

GA, GP: Deviations 166, 768 2170 
(5) Regression on M, O, R, S, C, 

A, P, G, GM, GO, GR, GC, GA, 

GP: Effects 834, 037 31 350, 08** 
(6) Addition of GM, GO, GR, GS, 

GC, GA, GP: Effects (2) - (4) 5. 730 15 1. 76% 
(7) Regression on M, O, R, S, C, A, 

P, G, GM: Deviations 168, 505 2184 
(8) Addition of GM: Effects (2) - (7) 3.993 l 51, 70** 
(9) Regression on M, O, R, S, C, A, 

P, G, GO: Deviations 170, 895 
(10) Addition of GO: Effects (2) - (9) 1, 603 l 20. 48%** 
(11) Regression on M, O, R, S, C, A, 

P, G, GR: Deviations 170, 554 2182 
(12) Addition of GR: Effects (2) - (11) 1, 944 3 8. 29** 
(13) Regression on M, O, R, S, C, A, 

P, G, GS: Deviations 172.495 2184 
(14) Addition of GS: Effects (2) - (13) . 003 ] . 03 
(15) Regression on M, O, R, S, C, A, 

P, G, RC: Deviations 171, 502 2184 
(16) Addition of RC: Effects (2) - (15) - 996 1 12, 68** 


































CHARLOTTE D. PHELPS 


TABLE 5 (CONTINUED) 











Sum of Degrees of 

Regression Squares Freedom "F"' Ratio 
(17) Regression on M, O, R, S, C, 

A, P, G, GA: Deviations 171.685 2180 
(18) Addition of GA: Effects (2) - (17) . 813 5 2.07 
(19) Regression on M, O, R, S, C, 

A, P, G, GP: Deviations 171. 898 2182 
(20) Addition of GP: Effects (2) - (19) . 599 3 2. 54 
(21) Regression on M, O, R, S, C, 

A, P, G, GM, GR: Deviations 167. 432 2181 
(22) Addition of GM and GR: Effects 

(2) = (21) 5.066 4 16, 04%** 
(23) Regression on M, O, R, S, C, 

A, P, G, GM, GR, GC: 

Deviations 167. 405 2180 
(24) Addition of GC: Effects (21) - (23) .027 l . 36 
(25) Regression on M, O, R, S, C, A, 

P, G, GM, GR, GO: Deviations 167. 331 2180 
(26) Addition of GO: Effects (21) - (25) .101 l 1. 32 
(27) Regression on M, O, S, C, A, P, 

G, GR: Deviations 170. 706 2185 
(28) Addition of R: Effects (27) - (11) . 152 3 . 65 


Significant at .01 
Significant at .05 





The first step of the analysis is to add each cross product variable 
separately to equation (1) to see if it reduces the unexplained variance in the 
state-local interest rate by a statistically significant amount.+ Lines 7 
through 20 of Table 5 show that the effect of adding the cross product involv- 
ing either maturity, collateral, optional feature, or credit rating to equa- 
tion (1) is to reduce the unexplained variance by a significant amount at the 
.Ol level, The addition of the cross product involving each of the other vari- 
ables in equation (1)--size of issue, type of issuing agency and purpose of 





1, The effect of adding each cross product is estimated while all the other 
cross product variables are excluded from the equation. 
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issue--fails to reduce the unexplained variation significantly at the .01 
level. 

The standard errors of the 'pure'' maturity, collateral and call fea- 
ture coefficients do not grow large when each of the corresponding cross 
product variables is added to equation (1), indicating that for these variables 
it is probably collinearity between the cross products which is responsible 
for the large standard errors in equation (2). However the standard errors 
of the pure credit rating coefficients do grow large when the credit rating 
cross products are added to equation (1), indicating that it is probably col- 
linearity between the pure credit rating variables and the corresponding 
cross products which is responsible for the large standard errors in equa- 
tion (2). 

The second step of the analysis is to root out the remaining collinear 
relationships among the four cross product variables which passed the first 
stage tests. This is done by adding each cross product in succession to 
equation (1). Lines 21 and 22 show that the effect of adding the maturity 
cross product to a regression equation which includes the terms in equation 
(1) plus the credit rating cross products is to reduce the unexplained vari- 
ance in the interest rate by a significant amount at the .01 level. Lines 23 
and 24 show that the effect of adding the ccllateral cross product to the re- 
gression equation in line 21 is a negligible reduction in the unexplained 
variance, Addition of the optional feature cross product to the regression 
in line 21 also fails to reduce the unexplained variance (see lines 25 and 26). 
In the regressions in which three cross products are included (lines 23 and 
25), the "t'' ratios for the credit rating and maturity cross products are 
significant, but the "'t'' ratios for the collateral and the optional feature 
cross products are not significant. 

The results of the second stage of the analysis of variance may be 
interpreted as showing that only the maturity and credit rating variables 
can be profitably added to equation (1). This does not mean that monetary 
policy does not have a differential impact on the interest rates within other 
structural" categories. Rather it means that the differential impact on 
rates within the maturity and credit rating categories is larger than on the 
others and that the sample data to which the equations are fitted does not 
permit measuring smaller changes in the spread between high and low risk 
bonds. If the same hypotheses were tested on data drawn from a period in 
which there were wider fluctuations in the Government bond rate, it is pos- 
sible that the differential changes in the interest rates on other types of bonds 
would be statistically significant. 

The last step of the analysis is to follow up the suspected collinearity 
between the pure credit rating variables and the credit rating cross pro- 
ducts. This is done by adding the pure credit rating variables to a regres- 
sion which includes all the other variables in equation (1) plus the credit 
rating cross product variables (line 27) and testing the null hypothesis that 
the coefficients of the pure credit rating variables are equal to zero, The 
null hypothesis is rejected at the .01 level (see line 28), confirming that 
the credit rating cross product is sufficient to explain the effects of credit 
rating on the interest rate. 


F. The Final Equation for Estimating State and Local Government 
Bond Interest Rates 
The tests based on the coefficients estimated from equations (1) and 
(2) show that the estimate of the parameters of the state-local interest rate 
equation can be improved by omitting from equation (1) the purpose and 
credit rating variables, by regrouping the type issuer variable, and by add- 
ing the maturity and credit rating cross product variables. These changes 
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, he y P atior (3) 
(3) N=} + (b + b G)M+bO+b GR+#bS ¢+bC+#bAtbDG 
k m gm Oo gr Ss Cc a 4 
here 
A = 1 counties, municipalities, and special districts 
A 2 school districts 
A 3 states, authorities, and commissions (omitted category) 


Table 6 restates the structural and monetary policy hypotheses in 
terms of the coefficients estimated from equation (3). Tables 7 and 8 give 
the estimated values of the coefficients, the standard errors, and "'t," 
Table 9 gives the results of an analysis of variance in equation (3), showing 
that all the variables included in equation (3) contribute significantly to the 
explanation of the state-local interest rate. The results of these final tests 
of the hypotheses are discussed below. 

(1) The null hypothesis that the coefficient of the maturity variable 
is zero is rejected at the .01 level with a right tail test, if the Government 
bond rate is evaluated at the sample mean: 3.04%. The sample values of 
the Government bond rate range from 2. 76% to 3.73%. The null hypothesis 
»e rejected for values of the Government bond rate less than or equal 


By evaluating the coefficient of the maturity variable at some values 
of the Government bond rate above 2, 30%, the hypothesized effects of ma- 
turity on the structure of the state-local bond rate can be seen. For example 
if a Government bond rate equal to 3% is assumed, a borrower must add ap- 
proximately 2 basis points to total interest costs for each additional year of 
maturity; if a Government bond rate equal to 5% is assumed, the incremental 
maturity costs are equal to approximately 8 basis points. 

The percentage change in interest costs for any given maturity can 
also be estimated from equation (3), if values are assumed for all the vari- 
ables. For example, if the Government bond rate is assumed to increase 
from 3% to 5% (a percentage increase of 67%), and if values of a $2,000,000, 
non-callable, general obligation, A-rated bond issued by a municipality are 
substituted in the equation, the percentage increase in the interest rate on 
a bond with an average life of ten years is equal to 145%, twenty years is 
equal to 158%, and thirty years is equal to 163%, These equations are 
shown in Figure 2a, It is interesting to notice that whether the increase in 
the interest rate is measured in absolute or relative basis points, the prop- 
osition holds that it increases more on long term bonds than on short term 


bonds 


(2) The null hypothesis that the coefficient of the callable category is { 
equal to the coefficient of the non-callable category is rejected at the .01 
level, with a right tail test. The regression coefficient shows that borrowers ' 
pay 7 basis points more for the privilege of issuing a callable bond. 
(3) The null hypothesis that the difference between the coefficients ' 


of the credit rating categories is equal to zero is rejected at the .01 level 
with a left tail test. If the Government bond rate is assumed equal to 3%, 

the spread between the interest rate on an Aaa bondand an Aa is 21 basis 
points, between an Aa bond and an A bond is 33 basis points, and between an 
A bond and a Baa bond is 33 basis points. If it is assumed that a change in 
monetary policy pushes the Government bond rate up to 5%, the spreads 
widen to 36, 55, and 56 basis points, respectively. This means that when 
the Government bond rate increases from 3% to 5%, the interest rate on an 
Aa bond, the interest rate on an Aaa bond rises by a smaller number of basis 
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TABLE 6 


Hypotheses: Equation (3) 





= t = 
(1) Hy — + bm” 0 (4) Ho > 0 
H b + b > 0 H b>oO 
l m gr l S 
(2) H.:b -<-b =0 (5) H b =-b 86 
) l at 0 ¢ l ( 2 
H.:b ae 2 © H. <b - b < 0 
l °7 sed l C l Co 
t = | ) ) a | = { 
(3.1) Ho: boy i wa (6.1) Hy: b, >, = 0 
l , a 3 l 
H b - b < 0 H I - b <0 
] gr, gr, l a a. 
. « , > 
(3, 2) H, * ote ~~ fori=1and2 
BX2 = BF 3 (6.2) H.:b <b =0 
0 as, a. 
Hy b - b < 0 
i. a H.:b -b #0 
l a, a. 
(3. 3) H,: bo bd. = © “ 
Bz Br 4 (7) H.:b +b M+b Rel 
0 y grr y 
Hy b - b < 0 a + 
83 8F4 H,:b +b Mt#b R?>1 
l g gm gr 


Hy : The null hypothesis 


Ay : The alternative hypothesis 


In testing Hypotheses (1) and (7) G and M are evaluated at the sample 


mean values. R is evaluated at R, ‘ 





points than the interest rate on an A bond, and the interest rate on an A bond 
rises by a smaller number of basis points than the interest rate on a Baa 
bond, 

The percentage change in the interest rate for each credit rating category 
can be estimated from equation (3), if values are assumed for all the vari- 
ables. If the Government bond rate is assumed to increase from 3% to 5%, 
and if values of a $2,000,000, non-callable, general obligation, twenty year 
bond issued by a municipality are substituted in the equation, the percentage 
increase in the interest rate on a bond in the Aaa category is equal to 175%, 
in the Aa category is equal to 166%, in the A category is equal to 154%, and 
in the Baa category is equal to 145%, These equations are shown in Figure 
2b. Contrary to the findings on the maturity risk differential, the proposi- 
tion that the risk differential between high rated bonds and low rated bonds 
widens when credit conditions tighten holds if the differential is measured in 
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TABLE 7 


Coefficients, Standard Errors, ''t'' Ratios: Equation (3) 








Variable Coefficient Standard Error “sb 

M -.069 .015 - 4,62* 

GM +. 030 . 005 + 6,.47%** 

0; +. 068 .017 + 4,04** 

GR, -. 294 . 009 -32, 57**% 

GR, -. 222 . 006 -38, 83%* 

GR, -. 111 .005 -21, 70% 

S +. 0016 . 0007 + 2.11% 

C, -.178 .021 - 8, 55%% 

A, +.106 . 027 + 5,93%% 

A, +, 161 .023 + 4,68%* 

G +1. 710 . 056 +30, 69%% | 
S =.277 . 
u 
R¢ = ,8319 


** Significant at .01 
* Significant at .05 





absolute basis points, but not if the differential is measured in relative basis 
points. 

(4) The null hypothesis that the coefficient of the size of issue variable 
is zero is rejected at the .05 level, but is not rejected at the .01 level witha 
right tail test. The regression coefficient shows that state and local govern- 
ments pay an additional 16 hundredths of a basis point for every additional 
million dollars floated; i.e., a $100,000,000 bond bears an estimated inter- 
est cost 16 basis points higher than a $1,000,000. 

(5) The null hypothesis that the coefficient of the general obligation 
bond category is equal to the coefficient of the revenue bond category is re- 
jected at the .01 level with a left tail test. The differential between general 
obligation and revenue bonds, as estimated from equation (3), is 18 basis 
points, 

(6) The null hypothesis that the coefficient of the states, authorities, 
and commissions category is equal to the coefficient of either of the local 
government categories is rejected at the .01 level with a left tail test. The 
hypothesis that the coefficient of the school district category is equal to the 
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TABLE 8 


Tests for Differences Between Regression Coefficients: 


ESSAYS 


Equation (3) 





Differences Between 








Coefficients Standard Error i 

b + b G = +,.028 .-Ool +19, 59%** 
m gm 

b -b = -,072 .013 - 5, 50%% 
6, = 8F2 

b -b =-,l1lll . 009 -l11, 83%** 
8T2 8T 

b -b = +.055 . 042 + bah 
a a 

l 2 

b +b M+#b__R=1,945 .022 +87, 254% 
~ gm gr 


Significant at .01l 


TABLE 9 


Municipal Bond Rate: Analysis of Variance in Regression 
























Sum of Degrees of “_ 
Regression Squares Freedom Ratio 
Overall Mean: Deviations 1000, 805 2201 
Regression on M, GM, O, GR, S, 
C, A, G: Deviations 168, 216 2190 
Regression on M, GM, O, GR, S, 
C, A, G: Effects (1) - (2) 832. 589 ll 985, 41** 
Regression on O, GR, S, C, A, 
G: Deviations 198.971 2192 
Addition of M and GM : 
Effects (4) - (2) 30, 755 2 200, 20** 
Regression on M, GM, O, S, C, 
A, G: Deviations 313.859 2193 
Addition of GR: Effects (6) - (2) 145, 643 3 632, 04** 
Regressions on M, GM, O, GR, S, 
C, G: Deviations 170,916 2192 
Addition of A: Effects (8) = (2) 2. 700 2 17, 58** 


Significant at .01 
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coefficient of the counties, mynicipalities, and special districts category is 
not rejected at the .01 level with a two tail test. The regression coefficients 
show that investors demand a premium ranging from 11 to 16 basis points for 
holding any bond issued by a local government, as opposed to a bond issued 
by a state government, authority or commission, 

(7) The null hypothesis that the coefficient of the Government bond 
rate is equal to unity is rejected at the .01 level with a right tail test. To see 
how much the state-local bond rate increases in response to an increase in 
the Government bond rate of 100 basis points, it is necessary to choose val- 
ies for the maturity and credit rating variables in equation (3). For example, 
the interest rate on a twenty year A rated bond increases 220 basis points 
when the Government bond rate rises 100 basis points. 





3. The Impact of Tightening Credit on Municipal Capital Expenditures 
This part of the essay is addressed to the question: When credit 
tightens, do those municipalities which have planned or authorized the fi- 
nancing of capital expenditures by bonds which have become relatively more 
expensive to issue postpone and cut back a larger proportion of the total 
capital expenditures than other municipalities? The question is answered 
by relating the following variables in two groups of simple regressions: 
(1) Dependent variable: the proportion of planned capital expendi- 
tures that is postponed and cut back, 
Independent variable: the increase in borrowing costs experi- 
enced by cities between planning expenditures and revising plans. 
(2) Dependent variable: the proportion of authorized capital ex- 
penditures that is postponed and cut back, 
Independent variable: the increase in borrowing costs experi- 
enced by cities between authorizing and making expenditures. 
There are six equations in each group. The dependent variable is calculated 
for bond financed, current tax financed and total capital expenditures. Al- 
ternative measures of the independent variable--the absolute and the rela- 
tive increase in the municipal bond rate--are used with each dependent vari- 
able. The regression equations are used to test hypotheses and to give 
estimates of the impact of monetary policy on municipal capital expenditures. 





A. Hypotheses 

(1) When credit tightens the proportion of planned bond financed cap- 
ital expenditures that is postponed and cut back is positively related to the 
increase in the cost of borrowing during the interval between planning ex- 
penditures and revising plans. This hypothesis implies that officials behave 
as if they make and revise plans on the assumption that the current interest 
rate will prevail at the time of the bond sale. It also implies that officials 
are unable or unwilling to raise taxes sufficiently to offset the additional 
costs of executing expenditures as planned. 

(2) When credit tightens the proportion of planned tax financed capi- 
tal expenditures that is postponed and cut back is negatively related to the 
increase in the cost of borrowing during the interval between planning ex- 
penditures and revising plans. This hypothesis implies that when credit 
tightens officials increase the volume of tax financed expenditures relative 
to the volume initially planned. Because the method of finance is not legally 
tied to a particular project at this stage of the decision process, the in- 
crease in pay-as-you-go expenditures may reflect a change in the method of 








1, These implications hold for Hypotheses (2) - (8) as well. 
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financing projects which were initially scheduled for bond finance. 

(3) When credit tightens, the proportion of planned total (bond fi- 
nanced and tax financed) expenditures that is postponed and cut back is pos- 
itively related to the increase in the cost of borrowing during the interval 
between planning expenditures and revising plans. This hypothesis implies 
that officials will find it necessary or preferable to reduce the size of the 
total improvement program. They will not increase the volume of tax fi- 
nanced expenditures by the amount of the decrease in the volume of bond fi- 
nanced expenditures. 

(4) When credit tightens, the proportion of authorized bond financed 
expenditures that is postponed and cut back is positively related to the in- 
crease in the cost of borrowing during the interval between authorizing ex- 
penditures and actually making expenditures. 

(5) When credit tightens, the proportion of authorized tax expenditures 
that is postponed and cut back is positively related to the increase in the cost 
of borrowing during the interval between authorizing expenditures and actually 
making expenditures. At this stage of the decision process the method of fi- 
nance is legally tied to a particular project. Therefore the hypothesis implies 
that officials will prefer to postpone and cut back some tax financed projects 
in order to carry out more bond financed authorizations on schedule. They 
tray borrow from the General Fund in order to reduce the size of the bond 
sale. 

(6) When credit tightens, the proportion of authorized total expendi- 
tures that is postponed and cut back is positively related to the increase in 
the cost of borrowing during the interval between authorizing expenditures and 
actually making expenditures. 

(7) Given a cross section of municipalities, the proportion of planned 
and the proportion of authorized expenditures that are postponed and cut back 
are positively related to the absolute increase in the interest rate. In other 
words, if all cities are faced with the same absolute increase in borrowing 
costs, officials in cities which initially expected to pay a high interest rate 
will postpone and cut back the same proportion of expenditures as cities which 
initially expected to pay a low interest rate. 

(8) Given a cross section of municipalities, the proportion of planned 
and the proportion of authorized expenditures that are postponed and cut back 
are positively related to the relative increase in the interest rate. This means 
that given an across the board increase in absolute borrowing costs, cities 
which initially expected to pay a high interest rate will postpone and cut back 
expenditures less than those which initially expected to pay a low interest 
rate. Hypotheses (7) and (8) are alternatives. 


B. Statistical Formulation of Tests of the Hypotheses 

The hypotheses are subjected to confirmation or refutation by testing 
the null hypothesis that the slope coefficient (a),) in equations (1) - (12) is 
equal to zero. The equations are related to the hypotheses as follows: 

Hypothesis (1): equations (1) and (2) 

Hypothesis (2): equations (3) and (4) 

Hypothesis (3): equations (5) and (6) 

Hypothesis (4): equations (7) and (8) 

Hypothesis (5): equations (9) and (10) 

Hypothesis (6): equations (11) and (12) 

Hypothesis (7): equations (1), (3), (5), (7), (9), and (11). 
Hypothesis (8): equations (2), (4), (6), (8), (10), and (12). 
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56 = 1956 
57 = 1957! 


Equations (1) - (6) are fitted to data on expenditure plans for fiscal 
1957 which were made in 1955 and revised in 1956 and to estimates of the 
interest rates prevailing at the time plans were made and revised. Equations 
(7) - (12) are fitted to data on authorizations for 1957 which were made in 
1956 and executed in 1957 and to estimates of the interest rates prevailing at 
the time expenditures were authorized and executed. 

The independent variable in each equation reflects an increase in the 


cost of borrowing because 1955-57 was a period of increasing credit restraint. 


The dependent variable is said to reflect postponements and cutbacks, 
because if tightening credit has an effect on the planning of total expenditures, 
then the volume of expenditures planned in 1956 for 1957 should be less than 
the volume of expenditures planned in 1955 for 1957, ceteris paribus. Simui- 
larly the difference between the volume of expenditures authorized for 1957 
in 1956 and the volume actually expended in 1957 should represent postpone- 
ments and cutbacks. 

The dependent variable is formed by dividing the volume of postpone- 
ments and cutbacks by the volume of expenditures initially planned or author- 
ized. The sample cities vary widely in the scale of their expenditure pro- 
grams. It is assumed that in response to a given change in the interest rate 
a city initially planning a large outlay will postpone a larger amount than will 
a city initially planning a smaller expenditure. On this assumption, expres- 
sing postponements as a proportion of planned expenditures reduces the de- 
viations around the regression line. 

It is assumed that the variables which determine the interest rate-- 
such as those studied in Part 2--influence postponements only through the 
interest rate, e.g., there is no relation between credit rating and sensi- 
tivity to a given change in the interest rate. 

One more question about the statistical formulation of the tests of the 
hypotheses remains to be answered. Is it necessary to fit the "planning" 
and "execution"' equations to data on bond financed, tax financed, and total 
expenditures to find out how a city's response to tightening credit varies with 
the intended method of finance? Why is it not sufficient to look at either the 
two components of the total or the total and one component? Knowledge of 
the slope coefficients in two equations of a triplet is not sufficient to deduce 
the slope coefficient in the third equation because the relationship between 
changes in bond financed and tax financed expenditures in each sample city 
is not known, 





C. Results of the Tests 

The results of the tests of the hypotheses are discussed below. Table 
10 shows the number of observations,the correlation coefficient, the standard 
error of estimate, and "t'' for each regression. Table 11 shows which 
cities provided data for which regressions. The cities are identified by num- 
ber rather than name because I promised to keep their identity anonymous. 

(1) The null hypothesis as expressed in equation (1) is rejected at the 
.01 level with a left tail test. The null hypothesis as expressed in equation 








1, The time subscripts date planning, authorization and actual expenditure 
decisions. Because cities make their decisions in different months, only the 
year of the decision is indicated in the notation. It should be noted that the 
value of N 6 that appears in equations (7) - (12) is not equal to the value of 
Neg that appears in equations (1) - (6), because expenditures are authorized 
after plans are revised. 
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TABLE 10 


Results of Tests: Simple Regressions 
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TABLE 10 (Continued ) 





Equation Standard 
Dependent Independent Sample Correlation Error of = 
Variable Variable Size Coefficient Estimate Ratio 








[A_,-E N..-N 
| 56 57 ae 56 ‘ - 
(12) a 21 yi 20.94 1,137* 
56 b+t ~ 57 


Significant at .15 
Significant at .10 
* Significant at .05 





(2) is rejected at the .15 level with a left tail test. i These findings confirm 
the alternative hypothesis that when credit tightens officials postpone and cut 
back the level of planned bond financed expenditures. 

(2) The null hypothesis in equation (3) is rejected at the .05 level 
with a right tail test. The null hypothesis in equation (4) is rejected at the 
. 10 level with a left tail test. These findings confirm the alternative hypoth- 
esis that when credit tightens officials increase the volume of tax financed 
expenditures relative to the volume initially planned. 

(3) The null hypotheses in equations (5) and (6) are not rejected at the 
. 15 level with a left tail test. These findings fail to substantiate the alterna- 
tive hypothesis that when credit tightens officials postpone and cut back the 
level of total planned expenditures. An implication is that officials increase 
the volume of tax financed expenditures by enough to offset the decrease in 
the volume of bond financed expenditures. Table 11 shows such offsetting 
changes for cities (3), (4), (5), and (10). 

(4) The null hypotheses in equations (7) and (8) are not rejected at 
the .15 level with a right tail test. These findings fail to substantiate the al- 
ternative hypothesis that when credit tightens officials postpone and cut back 
the volume of actual relative to authorized bond financed expenditures. 

(5) The null hypotheses in equations (9) and (10) are not rejected at 
the .15 level with a right tail test. These findings fail to substantiate the al- 
ternative hypothesis that when credit tightens officials postpone and cut back 
the volume of actual relative to authorized tax financed expenditures. 

(6) The null hypothesis in equation (11) is not rejected at the .15 
level with a right tail test. The null hypothesis in equation (12) is rejected 
at the .15 level with a right tail test. That the null hypothesis in equation (11) 
is not rejected does not cast doubt on the inference that tightening credit has 
an impact on the execution of total authorized expenditures. Apparently it 
means that in this sample large absolute increases in the interest rate are 
correlated with initially high interest rates so that, while some cities cut 
back and postponed expenditures, there is little or no correlation between 
the magnitude of cutbacks and postponements and the absolute interest rate 
increase, 





1. The tests are made on the basis of the probability of a Type I error equal 
to .15, because the sample size is small. 
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rhe sensitivity of total actual expenditures to monetary policy sug- 
gests that cutbacks and postponements of bond financed expenditures are re- 
inforced by cutbacks and postponements of tax financed expenditures. Table 
11 shows that those cities which reduced bond financed expenditures the 
most--cities (9), (16), and (21)--also reduced tax financed expenditures the 
most, 

(7) and (8) In the tests of the hypotheses about the impact of tighten- 
ing credit on the planning of expenditures it makes little difference whether 
the increase in the interest rate is measured in absolute or relative per- 
centage points. Table 11 shows that those cities which experienced the larg- 
est absolute increase in borrowing costs between planning and revising plans 
also experienced the largest relative increase. This correlation explains 
why sensitivity to one of the measures is not appreciably greater than sensi- 
tivity to the other. 

In the tests of the hypotheses about the impact of tightening credit on 
the execution of authorized total expenditures, the relative measure of the 
increase in the interest rate offers the better explanation of cutbacks and 
postponements. The explanation for this fact has been given under the dis- 

ussion of the results of the tests of hypothesis (6). 


D. Analysis of the Scatter of Observations Around the Regression 
Lines 

Figures (3), (4), and (5) show the scatter of observations around the 
regression lines estimated by equations (2), (4), and (12).! Given that the 
hypotheses have been confirmed with a rather high probability of error, it 
is interesting to try to explain the scatter of observations with some collat- 
eral evidence obtained in the survey of municipalities. 

The steep negative slope of equation (2) is attributable to two obser- 
vations: cities (7) and (9). They revised plans markedly upward, while 
most of the other cities cut back or postponed the planned level of bond fi- 
nanced expenditures. Collateral evidence from these two cities indicates 
that the large increases in expenditures planned in 1956 relative to the vol- 
ume planned in 1955 reflect small increases on a variety of projects. ¢ There 
seem to be no unusual factors operating in either city to invalidate their in- 
clusion in the sample. It may be inferred that their response followed from 
the fact that they were subjected to a relatively small increase in borrowing 
costs. 





The steep positive slope of equation (4) is dominated by one observa- 
tion: city (10). It is because the volume of pay-as-you-go construction in 
city (10) is negligible in the initial plans that the compensatory change appears 
as such a dramatic percentage increase. Given that three other cities which 
reduced bond financed expenditures made similar compensatory changes and 
that none of the three cities which increased bond financed expenditures also 
increased tax financed expenditures, there are grounds for believing the 
hypothesis that tax finance and bond finance are substitutes and that cities 
which experience the largest increases in borrowing costs increase reliance 
on tax finance, A letter from a survey city adds support to this hypothesis. 
The finance officer wrote, "Since the advent of the tight money period, the 





1. The scatter of observations around equations (1) and (3) is similar to the 
scatter around equations (2) and (4). 


2. City (9) sent me copies of the initial and revised capital improvement 


programs. I spoke with the finance officer in City (7) over the telephone. 
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City of has financed all capital improvements from current income 
except for school expansion, " 

The servations in Figure (5) are concentrated around two longitudi- 
nal lines which correspond to an increase in the interest rate of 10% and 20% 


respectively. This configuration is explained by the fact that the sample, re- 
flecting the population of all municipalities, is weighted heavily by cities which 
lave either a January-December or a July-June fiscal year. 1 The July-June 
roup averaged a larger percentage increase in the municipal bond rate than 
the January-December group, because the long term U.S. Government bond 
rate rose more between July 1956 and June 1957 than it did between January 
1957 and December 1957 

In response to the tighter conditions existing in their period, the July- 
ne group postponed and cut back a larger proportion of authorized expendi- 
ires than the January-December group. The fact that the sample is split 
between cities using two fiscal years does not cast doubt on the reliability of 
the estimated interest elasticity of expenditures, There is no reason to be- 
lieve that the choice of fiscal year corresponds to a given attitude about the 
desirability of postponing expenditures when credit tightens. 

It is the wide dispersion in the proportion of authorized expenditures 
that was postponed and cut back in response to a given increase in the in- 
terest rate that raises questions about the reliability of estimates based on 
this equation. This dispersion may be explained by the fact that expenditure 
authorizations are an inaccurate measure of intentions to make expenditures 
during the coming fiscal year. In some cities, officials authorize all funds 
needed for an improvement project, knowing full well that the project will 
not be completed by the end of the year. In many instances complete authori- 
zations are required by law in order to award the construction contract. In 
other cities, officials limit authorizations to the amount that they intend to 
spend during the year. The cities far above the regression line--(3), (9), 
and (21)--make open ended authorizations. The cities far below the regres- 
sion line--(22) and (24)--follow the practice of limiting authorizations to 
one year. c 

The fact that all the sample cities ended the year with some unex- 
pended authorizations reflects the fact that there are many non-monetary 
factors which cause delays in the execution of a project. Delays in the de- 
velopment of engineering and architectural specifications, delays in land 
acquisition and in litigation are some of the common difficulties. 

The survey cities were questioned about legal restrictions on inter- 
est rates, arrangements for the substitution of revenues within and between 
separate Fund Accounts, and restrictions on the timing of the bond sale rel- 
ative to the scheduled initiation of construction. The data on limitations are 
shown in Table 12.4 Contrary to what I expected, those cities which oper- 
ated under limitations on the substitutability of revenues and limitations on 





l. The observations which are not concentrated around the 10% and 20% 
longitudes stem from cities which have other fiscal years. 

2. I know the authorization practices of these cities because they sent me 
copies of their annual financial reports. 


3. Data are shown for cities which did not provide regression data as well 
as for cities which did, so that conclusions about the prevalence of these 
limitations may be based on as large a sample as possible. The cities are 
identified by the numbers used in Table ll. 
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TABLE 12 


Data on Legal Limitations Governing the 
Execution of Authorized Expenditures Provided 
by Respondent Cities 





























































































































Contract 
City Interest Rate Substitution Consolidated Without 
Limit Between Funds Bond Fund Bond Sale 
Yes No Limit Yes No Yes No. Yes No 
Total 
Responses 18 12 16 14 8 22 15 14 
l x 5% x x x 
2 x 6 XM x x 
3 
4 
5 x x x x 
6 x x x x 
= 
8 x x x x 
9 x 6 x x x 
10 x 5 x x x 
ll x 6 x x x 
12 x x x x 
13 
14 x 4.5 x x x 
15 x 6 x x x 
16 x 5 x x x 
17 x 6 x x x 
18 x x x x 
19 
20 x 6 x x x 
2l x x x x 
22 x 6 x x x 
23 x 6 x x 
24 x x x x 
rk ge x 5 x x x 
26 x 6 x x x 
27 x x x x 
28 x 6 x x x 
29 x 6 x x x 
30 x x x x 
31 x x x x 
32 x 6 x x x 
33 x x x x 
34 x x > 
35 x x x x 











the timing of bond sales did not postpone and cut back a larger proportion of 

authorized bond financed expenditures than those cities which were not limited. 
A possible explanation of the lack of correlation between arrangements for 

the internal substitutability of funds and the proportion of authorized bond fi- 
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nanced expenditures that was postponed is that those cities which have limited 
substitutability of internal funds find it easy to obtain short term credit ex- 
ternally. It may also be that short term borrowing plays a larger role than 
internal finance in helping officials to carry out expenditures as planned. Sev- 
eral cities volunteered the information that they relied on short term borrow- 
ing to tide them over the period of peak interest rates, while only one men- 
tioned reliance on the city's own cash position, 


D. An Estimate of the Impact of Tightening Credit on the Execution of 
‘Total Authorized Capital Expenditures 

Given that equation (12) is based on a small sample obtained from a 
selected population within the broad population of municipalities in the United 
States and given that the standard error of estimate is rather high, any esti- 
mate of the aggregate response of municipalities to tightening credit should 
be viewed with caution. The reader having been forewarned, some estimates 
of the impact of tightening credit in 1957 and 1959 are presented for consider- 
ation. 








Moody's index of yields on general obligation bonds is taken as a 
rough approximation of the average interest rate on which municipal officials 
base authorized and actual expenditures. 1 It is assumed that officials based 
authorized expenditures for calendar 1957 (59) on the average rate during the 
last quarter of 1956 (58). It is also assumed that they continually adjusted 
actual expenditures to changes in the interest rate so that the average inter- 
est rate prevailing at the time expenditures were actually made is represented 
by the average rate during 1957 (59). ‘Using these definitions the estimates 
of N are as follows: 


Neg = 3.36% (Nop -N,2)/ Neg = 5.95% 
Ne2 = 3. 56% 
Neg = 3.62% (Nog-Neg)/ Neg = 3.31% 
Neg = 3.74% 


All municipalities in the United States actually spend $3,653 million 
on total capital outlays in the fiscal year ending in 1957. In 1959 they spent 
$3,253 million.’ If a rather bold simplifying assumption is made that all 
municipalities have a fiscal year that coincides withthe calendar year, this 
information can be used in equation (12) to solve for authorized expenditures 
and the volume of expenditures that were cut back and postponed.* The re- 





1. Equation (3) in Part 2 is not used to estimate the N's , because it is ap- 
plicable only to individual borrowers. 


2. These assumptions were also used in the estimation of the regression 
coefficients in Part 3. 


3. Compendium of City Government Finances in 1959, U.S. Department of 
Commerce, Bureau of the Census. 





4. The fiscal year followed by municipalities is not standardized. If the 
survey sample is representative, probably around half have a January- 
December fiscal year; and the other half a July-June fiscal year. 
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sulting solutions are: 


A 


56 $4, 404 million Acp-E.o = $1,151 million 


A, = $4,750 million Azg-E,g = $1,097 million 

Notice that not all these postponements and cutbacks are attributable 
to tightening credit. Had there been no change in credit conditions over the 
periods considered, officials would still have postponed and cut back about 
19% of total authorized expenditures, 1 In 1957 the 6% increase in borrowing 
costs prompted officials to postpone and cut back an additional 7% of expendi- 
tures. In 1959 the 3% increase in the municipal bond rate caused officials 
to cut back expenditures by an additional 4%. This means that the volume of 
postponements and cutbacks due to tightening credit was about $302 million 
in 1957 and $181 million in 1959, 


4. Conclusions 

By way of conclusion I shall answer the two questions posed in Part 
1: (1) When credit tightens, which types of bonds become relatively more 
expensive to issue? (2) Do those municipalities which have planned or au- 
thorized the financing of expenditures by bonds which have become relatively 
more expensive to issue cut back and postpone a larger proportion of total 
capital expenditures than other municipalities ? 

The first general hypothesis in Part 2--that the structure of state- 
local interest rates results from investors balancing different types of risk 
against the rate of return--is confirmed by the sample of state and local 
government bonds sold during the 1955-57 period of increasing credit re- 
straint. The coefficients estimated by equation (3) in Part 2 indicate that 
low risk bonds bear a lower rate of interest than high risk bonds. They 
show that interest rates on short term bonds are lower than rates on long 
term bonds for all values of the long term U.S. Government bond rate great- 
er than or equal to 2.30%; that interest rates on non-callable bonds are lower 
than rates on callable bonds; that interest rates on bonds with high credit 
ratings are lower than interest rates on bonds with low credit ratings; that 
interest rates on small bonds are lower than rates on larger bonds; that in- 
terest rates on general obligation bonds are lower than rates on revenue 
bonds; and that interest rates on state bonds are lower than rates on local 
government bonds. 

The data do not support the hypothesis that the cost of borrowing varies 
according to the purpose for which the funds are intended; i.e., that investors 
consider bonds issued for certain purposes especially risky. They also show 
no difference in the interest costs borne by school districts as compared with 
the costs borne by municipalities and other local governments. 

The second general hypothesis--that monetary policy has adifferen- 
tial impact on the structure of interest rates--is also confirmed. However 
in this sample it is possible to measure the differential impact within only 
two of the six risk categories--maturity and credit rating-- without running 
into problems of multicollinearity. The hypothesis that a given increase in 
the Government bond rate causes a larger increase in the interest rate on 
long term state-local bonds than on short term bonds is confirmed, whether 
the increase in measured in absolute or relative basis points. The hypothesis 
that a given increase in the Government bond rate results in a larger increase 
in the cost of issuing low rated bonds than in the cost if issuing high rated 








1, Non-monetary causes of postponements are listed on page 316. 
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bonds is confirmed only if the increase is measured in absolute basis points. 
The percentage increase in the cost of issuing low rated bonds is less than 
the percentage increase in the cost of issuing high rated bonds. 

The results of the tests of these hypotheses provide the information 
for determining which types of bonds become relatively more expensive to 
issue when credit tightens. If the increase in borrowing costs is measured 
in absolute basis points, itis long term low rated bonds which become rel- 
atively more expensive to issue, If the increase is measured in relative 
basis points, it is bonds which have less risky characteristics in all cate- 
gories except maturity that become relatively more expensive. A given 
absolute increase in borrowing costs results in a larger percentage increase 
in the cost of issuing bonds withinitially low interest rates than bonds with 
initially high rates. 

The results of the tests of the hypotheses in Part 3 suggest that, 
among municipalities which have planned or authorized the financing of some 
capital expenditures by long term borrowing, an increase in the municipal 
bond rate affects the planning and execution of capital expenditures differ- 
ently. 

At the planning stage of the decision process, a tightening of credit 
has a negligible impact on total capital expenditures. The regressions of 
planned current tax financed expenditures and planned bond financed expend- 
itures on the increase in the municipal bond rate indicate that municipalities 
cushion the impact of tightening credit by increasing reliance on tax finance 
and decreasing reliance on bond finance. 

The hypothesis is confirmed that, at the execution stage of the de- 
cision process, municipal officials postpone and cut back the total volume of 
actual relative to authorized capital expenditures to a greater extent the 
greater is the relative increase in their borrowing costs. However when 
credit tightens the proportion of authorized bond financed expenditures and 
the proportion of authorized tax financed expenditures that are postponed and 
cut back are each statistically insignificant when measured separately. My 
interpretation of these findings is that officials distribute the burden of adjust- 
ment to tighter conditions between tax financed and bond financed expenditures, 
achieving the objective of staying within the budget constraint while making 
the adjustment in each expenditure category relatively easy to bear. 

The hypothesis that tightening credit causes postponements and cut- 
backs of actual relative to authorized total expenditures is not confirmed when 
the increase in borrowing costs is measured in absolute terms instead of 
relative terms. However this does not cast doubt on the inference that tight- 
ening credit has an impact on the execution of total authorized expenditures. 
Apparently it means that in this sample large absolute increases in the inter- 
est rate are correlated with initially high interest rates so that, while some 
cities cut back and postponed expenditures, there is little or no correlation 
between the magnitude of cutbacks and postponements and the absolute inter- 
est rate increase. 

In the tests of the hypotheses about the impact of tightening credit on 
the planning of expenditures, it makes little difference whether the increase 
in the interest rate is measured in absolute or relative terms. This is be- 
cause in this sample those cities which experienced the largest absolute in- 
crease in borrowing costs between planning and revising plans also exper- 
ienced the largest relative increase. 

The question of the relative versus the absolute increase in the in- 
terest rate as alternative explanations of the proportion of expenditures that 
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is cut back and postponed is important in analyzing the incidence of tightening 
credit on different kinds of state and local borrowers. For example, if the 
absolute increase offered the better explanation of the observed response to 
tightening credit, it could be inferred that, other things being equal, cities 
with low credit ratings are "hit harder" by tightening credit than cities with 
high credit ratings. If the relative increase offered the better explanation, 
the opposite inference would be justifiable. In view of the fact that the ab- 
solute increase offers the better explanation of the variation of some depend- 
ent variables and that the relative increase offers the better explanation of 


the variation of others, further research on the "absolute-relative"’ question 
would be desirable. 








Summary: When a world of certainty is assumed, the application of profit 
maximization theory to commercial banks proves sterile. Useful analysis of bank 
portfolios must recognize the importance of uncertainty to bank operations --un- 
certainty about future deposit levels, about market values of securities, about loan 
defaults, and about the bank's ability to achieve the portfolio it desires. Once these 
elerments of uncertainty are explicitly considered, the assumption of expected-profit 
maximization can aid our understanding of bank behavior. 

In this model, the bank is assumed to hold a fixed fraction of its deposits in 
cash-like forms, and to divide the remainder of its asset portfolio between securities 
and loans. Securities sales are preferred as a means of meeting any net withdrawals 
of deposits that occur, but securities earn less than loans and are subject to possible 
capital value change. An optimum division between these two assets is found, and 
from it is derived the marginal (opportunity) cost of making loans. In effect, this 
latter is the bank's supply curve of loans. An analysis is made of the impact upon 
the loan supply curve of changes in securities earning rates, in possible fluctuations 
in deposits or securities prices, and in the parameters of central bank policies. 

The model is basically an effort to strengthen the micro-economic foundations 
upon which all aggregative monetary theory must be constructed. 
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A MODEL OF BANK PORTFOLIO SELECTION 


Richard C. Porter 


1. Introduction 

Over the course of the last century, the implications of the assumption 
of profit maximization for the behavior of the firm have been tracked down in 
ever greater detail. Curiously, however, this firm has almost always been 
a seller of non-financial goods; banking has been studiously exempted from the 
application of such theory. The exemption is curious because the commercial 
bank seems in many respects more likely to fit the conditions of such static 
theory than the product manufacturer. The "method" of production and the 
product" itself do not change, and hence the unpleasant necessity of neglect- 
ing some of the most interesting features of markets in order to devise mar- 
ginal conditions does not arise. Even the proverbial conservatism of bankers 
is a prop to such theory, for it may well make banking less prone to upset- 
ting expectational factors than other markets. 

The reason for this neglect of banking probably lies in the implication 
of straightforward profit maximization: that the bank should acquire a portfolio 
consisting entirely of the asset whose yield (less any costs of maintainence or 
acquisition) is greatest.! But this procedure misses the very essence of bank- 
ing, which is to "borrow short and lend long. "' Thus, the "profit'' which a bank 
derives from its portfolio must be interpreted in terms of not only the money 
return but also the liquidity and capital certainty which the portfolio offers. 
There is no reason why the concepts of profit maximization cannot be applied 
to bank operations, provided that "profit" is conceived in this broader sense. 

The crux of bank operations is uncertainty, and hence any reference 
to profits must be in a probabilistic sense. In this paper, it will be assumed 
that the bank considers the expected value of its profits (i.e., additions to 
surplus during the planning period) under various conditions of risk, * prin- 
cipally that of change in size of deposits. The problem is somewhat analogous 
to recent demand-risk-inventory theory for the selling firm, 3 where cash (and 
other assets readily convertible into cash) represents inventories, the car- 
rying cost of these "inventories" is the surrender of earning power, and vari- 
ous penalties are incurred for insufficient "inventories. " 

This approach to commercial bank operations is not new, having been 
first indicated by Edgeworth in 1888, 4 although at that time bankers still con- 
sidered loans to be liquid (in the sense of self-liquidating) and securities 
frozen, a view which lingered into the 1920's. 5 Edgeworth indicated the im- 








1. Diversification can be explained only if the bank is a monopsonist in the 
market of the highest-yield asset or if it is required by law to carry reserves 
of low-yield assets. 


2. In deference to received literature, the word "risk" is used rather than 
"uncertainty" since the bank is assumed to know, with certainty, the proba- 
bility distributions. 


3. Cf. pp. 256-259 of K. J. Arrow, T. Harris, and J. Marschak, ''Optimal 
Inventory Policy, '' Econometrica, Vol. 19, No. 3 (July 1951), pp. 250-272. 





4. F. Y. Edgeworth, ''The Mathematical Theory of Banking, '"' Journal of the 
Royal Statistical Society, Vol. 51, Part 1, (March 1888), pp. 113-127. 











5. For a review of this revolution in bankers' ordering of relative liquidities, 
whereby securities became "secondary reserves" and loans frozen assets, cf. 
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portance of probability to banking through the device of a simple game: 

I have imagined a new game of chance, which is played in this 
manner: each player receives a disposable fund of 100 counters, 
part of which he may invest in securities not immediately realizable, 
bearing say 5 per cent per ten minutes; another portion of the 100 
may be held at call, bearing interest at 2 per cent per ten minutes; 
the remainder is kept in the hands of the player as a reserve against 


certain liabilities. ... [22 digits are drawn at random every two 
minutes, and the difference between their sum and their expected sum, 
99, is calculated.] The special object of the reserve above mentioned 


is to provide against demands which exceed that average. If the player 
can meet the excess of demand with his funds in hand, well; but if not 
he must call in part, or all, of the sum placed at call, incurring a 
forfeit of 10 per cent on the amount calledin. But if the demand is so 
great that he cannot even thus meet it, then he incurs an enormous 
forfeit, 1004 or 10008. ! 
Unfortunately, Edgeworth then proceeded to solve for the optimum portfolio by 
a kind of enlightened common sense, claiming that "'the calculus cannot in- 
deed, I think, by itself determine what chance of great disaster it might be 
prudent to incur for the probability of a moderate gain, '"'* If however, values 
can be placed upon the various aspects of this ''great disaster, '' the calculus 
can do just that. 


Assumptions 
It is uncertainty, in its various guises, far more than anything else 

which makes the banker's job a difficult one. The important areas of this un- 

certainty arise because the bank cannot know exactly: 

1. How large will be its deposit liabilities at any moment of the future. 

2. The market value of the non-matured securities in its portfolio at 
any moment of the future. 

3. What proportion of its borrowers will default the loans which the 
bank has extended to them. 3 

4. The degree of 'frozen-ness" of the loan portfolio at any moment 
of the future, where this degree depends upon the ability (and, to 
a certain extent, willingness) of customers to accept refusal of 
loan renewals. 








B. Suviranta, ''The Shiftability Theory of Bank Liquidity, '' Economic Essays 
in Honor of Gustav Cassel (London: 1933), pp. 623-635, 








1, Edgeworth, op. cit., p. 120. 


™m 


Ibid., p. 121. 


3. There is also the possibility of default on securities, but Government ob- 
ligations comprise so large a part of banks' portfolios that this area of un- 
certainty may be neglected. 


4. The nominal maturity distribution of the bank's loan portfolio may have 
little to do with the actual degree of ''frozen-ness"' of its loans. A study by 
the Federal Reserve Bank of Cleveland indicated that continuous borrowing 
through renewal of short-term loans was quite widespread. While only six 
per cent of the loans of banks in that district matured in five years or more, 
25 per cent of the total dollar amount of loans had been made to borrowers who 
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While the first element of uncertainty is particularly critical to the 
bank, the last three areas are clearly not unimportant, If bonds were always 
marketable at par and loans callable on demand, without possibility of de- 
fault, the bank could never become illiquid no matter how erratic the behavior 
of its deposits. The greater the extent to which any or all of these latter 
three uncertainties exist, the greater becomes the bank's first concern for 
the future course of deposits. Thus, no one of these four aspects may be 
properly neglected in a model of bank operations. 

The assets which the bank can hold may be divided into three general 
categories: cash assets, securities, and loans, Since the problem of di- 
versification within each of these portfolios (that is, what types of securities 
and loans are held) will not be of concern in this paper, aan of these cate- 
gories will be assumed internally homogeneous. ''Cash"' assets in fact con- 
sist of Federal Reserve Bank reserves, vault cash, net balances with other 
banks, and bills of very near maturity; here no such distinctions will be 
made, all "'cash'"' being assumed 1) to provide no earnings and 2) to be com- 
pletely free of risk of capital value change. The category "securities" will 
be assumed to include a homogeneous group of securities 1) without default 
risk, 2) readily saleable upon established markets, 3) with maturity date 
beyond the end of the bank's present planning horizon, and 4) with a fixed 
coupon per bond per planning period. The distinction between ''cash"' and 
securities, '' is clearly one of degree and not of kind. The portfolio of an 
actual bank will invariably consist of a variety of assets in the range from 
cash to fairly long-term bonds; in this simplified representation, the choice 
of the bank is narrowed. ‘''Loans'"' are assumed 1) to be not callable during 
the planning period, 2) to be not marketable, and 3) to be "'shiftable"' only to 
the extent that they are eligible as collateral for borrowing from the Federal 
Reserve Banks. Thus, the essential difference between "'securities'"' and 
"loans'' is that there is a market for the former so that securities may be 
readily converted into cash, although at an uncertain price, while loans can 
be so converted only through the Federal Reserve Bank. Since these are as- 
sumed to be the only assets which the bank can hold, 1 it must be true that cash 
plus securities plus loans equals deposits ~ plus total capital accounts; the 
bank is assumed to have no liabilities other than deposits, and, of course, no 
part of the total capital accounts (which will be called simply ''net worth") can 
be withdrawn from the bank. 

What has been called the "planning period" is that span of time upon 
which the bank concentrates all its attention and over which it sets, and does 
not plan to alter, its asset portfolio. This is obviously unrealistic, for every 
bank is always planning and re-planning its asset portfolio. Even if the fact 
of continually maturing securities--which forces the bank to re-plan by auto- 
matically replacing securities with cash assets--were removed, as it is in the 
model, actual banks would make continual changes in their portfolio plans. 
Nevertheless, it is equally true that portfolios are not planned with the in- 














had been in debt continuously to the same bank for over five years. Federal 
Reserve Bank of Cleveland, Monthly Review, September 1956. 





1. Non-financial assets comprised less than one per cent of the assets of 
member banks of the Federal Reserve System in 1956. 

2. Deposits are also assumed internally homogeneous, i.e., no distinctions 
are made between demand and time deposits. The question of the bank's op- 
timal proportion of time to demand deposits is briefly treated in Appendix D. 
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tention of making frequent changes, and it seems more realistic to assume that 
the basic portfolio decisions with respect to the fundamental components, cash, 
securities, and loans, are made fairly seldom and with reference to a sizable 
span of time. Forcing this flexible procedure into a planning period of fixed 
length is very simplifying but, it is hoped, not badly distorting. 

rhe choice of this portfolio is assumed to depend entirely upon antic- 
ipations concerning the circumstances of the ensuing period and in no way 
pon past events, past portfolio selections, or expectations of events occur- 
ring after the end of the ensuing period. To expose the importance of the as- 
sumptions of this last sentence some further amplification is required. First, 
it is assumed that the bank is not influenced by past events except insofar as 
these affect its estimates of the future. Thus, if the bank has had an unusual 
proportion of its loans defaulted in the previous period (the third element of 
incertainty), this may induce it to re-value its estimates of such risk but it 


does not reduce its loans solely on the basis of a "once burnt, twice shy"' 
code of behavior. More relevant to the real world is the connection to the 
pin-in" effect. Any such effect is assumed away in the model; previous de- 


clines in the security price level (as a result of the second element of un- 
certainty) cannot cause the bank to carry a greater proportion of securities 
than it otherwise would desire. Second, past portfolio selections do not in- 
fluence the current choice (except, of course, through their influence on the 
bank's appraisal of the ensuing period); this requires that there be leeway 

in the portfolio at the start of any period. Clearly, cash and securities can 
be converted into other assets at any time’ so this assumption really applies 
only to loans--if all the bank’. >orrowers "'required'' renewals of their loans 
(the fourth element of uncertainty) for the ensuing period, the bank would not 
be able to reduce its loans, whether it wished to or not. Thus, under this 
assumption the model can only consider those banks for which the proportion 
of ''required'' renewals, while perhaps large, is never so large that the bank 
cannot start the new period with the exact quantity of loans it wishes to make. 
Third, the bank knows, or estimates with complete confidence, all the param- 
eters of its environment that are relevant to its portfolio choice for the ensu- 
ing period. And fourth, the portfolio of the current period is not affected by 
expectations of change in the parametric climate of the next period. In short, 
the assumptions about the ''period" are those required to keep the model 
manageable and static--''once burned, once shy, '"' unitary elasticity of ex- 
pectations (in the Hicksian sense“), and limits to the degree of the fourth 
area of uncertainty. 

The first area of uncertainty, that of the future course of the level of 
deposits, implies that the bank must be prepared for the possibility that with- 
drawals exceed additions to deposits over a particular time-span. A net 
reduction of deposits will always occur over the moment of time during which 
one depositor makes a withdrawal. Not infrequently, a bank will find its de- 
posit levels declining over a few days or weeks. And it is not impossible that 
seasonal, cyclical, or secular factors will cause a fall in deposits over longer 
periods. At the beginning of the planning period, the bank recognizes that its 





1. The fact that transaction costs of change give the existing portfolio some 
inertia is assumed to be of little importance at the margin. 


2. J. R. Hicks, Value and Capital, 2nd ed., Oxford, Oxford Press, 1946, 
p. 205. This is not strictly correct since expectations are there assumed 
single-valued, In this paper, any expectations that are not single-valued are 
assumed to have a probability distribution which, at every moment of time 
has an arithmetic mean equal to the current market value. 
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level of deposits during the period may follow a myriad of possible paths, 

of which continuous rises or continuous falls are but two. In reality, the 
complete shapes of the possible paths are implicitly considered in the spec- 
ification of the bank's asset portfolio. But one aspect of the shape of each 
of these possible paths is of such great importance to the bank that it is here 
assumed the only aspect considered by the bank--namely, the lowest point 
to which deposits fall in each of the paths. For it is at this ''deposit-low" d 
the period that the bank is forced to make the most radical adjustment of its 
asset portfolio in order to meet the demands of its depositors. ! 

This assumption of sole concern with "deposit-lows" is not in itself 
sufficient to permit complete neglect of the time-shape of deposit changes 
since the date of occurrence of any ''deposit-low'' may still be important to 
the bank. In the interest of simplicity, this problem of the time-path of de- 
posits will be avoided in the following way. At some point toward the ena of 
the period, deposits will reach their low, 2 at which time the bank makes any 
asset adjustments required; this perhaps necessitates selling some of its 
securities and/or borrowing on the collateral of some of its securities or 
loans. 

This is not the place for a full discussion of the complex manner 
(use of Federal Funds, security saies, Federal Reserve Bank discounts, 
etc.) in which banks in fact can and do meet the problem of insufficient re- 
serves (i.e., insufficient cash assets). Basically, the process may be 
simplified into the following stages: 

Stage 1. The bank meets net withdrawals from its cash assets as 
long as it can without drawing these assets down below their minimum re- 
quired level, 

Stage 2. Should the cash assets prove insufficient, the bank sells 
from its security portfolio, at the going market price, and continues to do 
so as long as it has securities to sell. 





1. Of course, if deposits rise throughout the period, the ''deposit-low" is 
zero and the bank need make no adjustments as far as meeting withdrawals 
is concerned, Thus, the "most radical" adjustment may well be no adjust- 
ment at all. This "most radical" adjustment may also be slight if the bank 
has access to short-term borrowings (such as Federal Funds or the discount 
window) and is not reticent to use them for short periods in hope of improve- 
ment in its deposit position. In this case, end-of-period deposits may be a 
more important variable than the "'deposit-low" of the period. The conserv- 
ative bias that the "'deposit-low'' assumption gives the portfolio is indicated 
in Appendix F. 

2. If deposits, on the average, should rise during the period, the "'deposit- 
low'' will probably not be much, if at all, below zero and will probably occur 
toward the beginning of the period. Since little asset readjustment is re- 
quired in this case and since we neglect the net rise in deposits that follows, 
the assumption that the "deposit-low'' occurs toward the end of the period is 
innocuous. 


3. For simplicity, it is assumed that the banks sell, rather than borrow from 
the Federal Reserve Banks on the collateral of securities. Given bankers’ 
dislike of debt and the fact that interest charges would probably exceed trans- 
action costs of selling and later repurchasing, sales rather than borrowing 
would occur in the world postulated by the model, that is, a world of no "pin- 
in” effects and unitary elasticity of expectations of bond prices. 
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Stage 3. Should the sale of all its securities also be inadequate to 
meet the deposit depletions, the bank borrows from the Federal Reserve Bank 
on the collateral of its outstanding loans. This it continues to do as long as 
necessary or until its stock of such collateral is exhausted. 

To these three stages, a fourth might be added: should all its assets 
be converted, to the greatest extent possible, into means of payment and 
still be insufficient to cover deposit withdrawals, Edgeworth's "great disaster" 
would occur par excellence--the bank would then be in the throes of a liquid- 
ity crises beyond its ability to handle. At the very least, it would have to 
call for exceptional aid from the Federal Reserve System; it might be forced 
to close its doors, and it might find itself insolvent as well. However, it 
will be assumed that such a "Stage 4'' is so costly to the bank that no bank's 
optimum portfolio permits any possibility of this occurrence. Such a re- 
sult may (and, in fact, does, if seldom) occur, but it could only happen, by 
the assumptions here, through a misestimation by the bank of the parameters 
of its operations, @ 

The method of treatment of the four areas of uncertainty may now be 
more accurately specified. 

1, The size of deposits at any moment of the future. Although the 
bank expects (in the probability sense) deposits to stay at their start-of- 
period level, it recognizes that they may fall or rise. The relevant distri- 
bution function is that relating each of the various ''deposit-lows"' during the 
ensuing period to the probability of its occurrence. If the random variable, 
u, is defined to be the "deposit-low" as a fraction of initial deposits, the 
distribution of u may be defined only over the range, zero to unity. For 
simplicity, the frequency distribution of u, f(u) , is assumed to be a linearly 
increasing function of the amount by which u exceeds s , where s is the 
smallest ''deposit-low" (as a fraction of initial deposits) to which the bank as- 





signs a non-zero probability (and clearly, 0<s<l ). Since the cumulative 
of f(u) must equal one, specification of s is sufficient to determine: 
f(u) = Au = 9) 
(1 - s) 


2. The market value of its securities at any moment in the future. A 
"unit'' of securities is defined as a dollar's worth at the market prices pre- 
vailing at the start of the planning period; this "unit" carries a coupon paying 
g dollars per "unit" per period where it is assumed, without undue restriction, 
that 0<g<1l. The market price at the end of the period may be written as 
(1 + w) where w, the change in security prices during the period (absolute 








1. Alternatively, one may think of this process as straightforward redis- 
counting in the traditional, if in fact little used, manner, 

2. It is possible that some bank may be forced to accept the possibility of 
such a "Stage 4"' if its net worth were low and its lowest possible ‘'deposit- 
low" very near zero, Of course, the bank could meet this situation by hold- 
ing very large cash assets, but this may be so unprofitable as to induce it 
to accept the possibility of "Stage 4.'' Such a bank is not considered in this 
paper. 


3. This "triangular" distribution is assumed because it is believed to be the 
best simple approximation to the actual distribution of banks' "deposit-lows. "' 
For a theoretical derivation of the distribution, see Appendix A. Alternatively, 
a uniform distribution of 'deposit-lows" is considered in Appendex E. 
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and percentage), is assumed to be uniformly distributed over the range, -a 
to a(O<a<l). 1 Since the "deposit-low'"' occurs toward the end of the period, 
the price of securities sold at the moment of the ''deposit-low'' may also be 
considered to be (1 + w). 

3. The proportion of loans defaulted. This aspect of bank uncer- 
tainty will be most summarily treated, not because it is felt to be unimportant 
to a complete theory of bank operations but because its basic effects upon 
the bank's portfolio can be seen in the present model without complex treat- 
ment. It is assumed that the bank charges a pure interest rate of e per dol- 
lar of its loans; it then adds to this rate some amount according to the default 
risk which just suffices to insure that the bank will not lose through defaults 
in the long run. The final "gross" rate is e' (where 0<e<e'< 1), but we 
shall here concern ourselves only with the bank's earnings net of default. 2 

4. The degree of intra-period ''frozen-ness'' of the loan portfolio. 
The fear on the part of the bank that it may not be able in an emergency to 
reduce its loans sufficiently, even over several periods, means that any debt 
incurred to help meet deposit depletions may well be long-term debt, a posi- 
tion which bankers dislike. It is because of this that Stage 2, sales of se- 
curities, is assumed to precede Stage 3, borrowing on loan collateral, in the 
process of meeting deposit depletions. For the same reason, the cost of 
such borrowing in Stage 3 may be interpreted to include not only the charge 











1. Unfortunately, fixing the distribution of w so that its expected value is 
zero implies that the expected value of the equivalent distribution of interest 
rates is greater than zero, in contradiction of the assumption of static ex- 
pectations with respect to interest rates. In the case of consols the expected 
value of the distribution of changes in the interest rate is: 
a? a“ 2° 

sf3—- ts ta t 
which is sufficiently near zero for small values of g and a that this con- 
tradiction is not serious. This results from the property of the number 
system, whereby the average of the reciprocals does not equal the recipro- 
cal of the average. 
2. It must always be remembered, however, that to the extent that the bank 
is worried about the time-path of defaults or the default rate is positively 
related to the quantity of loans, the present model will overstate the amount 
of loans which the bank will desire to make. 


3. Much nebulous writing has appeared on this subject, but the bankers’ 
aversion seems real enough, probably basically deriving from their fear that 
heavy indebtedness will have adverse effects upon their relations with de- 
positors, borrowers and correspondent banks. The view is not without its 
dissenters, however; for example, see A. Murad, ''The Ineffectiveness of 
Monetary Policy, '' Southern Economic Journa‘’, Vol. 22, No. 3 (January 
1956), pp. 339-351. Of bankers supposed aversion to steady borrowing, 
Murad says (p. 346): 

It may be that bankers feel that way or say that they feel that 

way, but they certainly do not act that way. Whenever they 

have reserve deficiencies they borrow and if necessary remain 

for years in debt to the Federal Reserve banks. 
As a general phenomenon, this last sentence is open to great doubt, for the 
fact of increasing or large aggregate indebtedness is not proof of a decreas- 
ing or small antipathy toward permanent indebtedness. 
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of the Federal Reserve Bank but also a subjective "'cost'"' of being in what may 
prove long-term debt. 


While use of the "discount window" is a privilege and not a right, no 
Federal Reserve Bank would refuse to extend advances to a bank which found 
itself unable to cover exceptionally large deposit withdrawals without such 
aid. The only questions before the bank are, then, how much borrowing could 


they do on the basis of their total loan portfolio and how much would it cost. 

If the bank gets into Stage 3, it can take a typical dollar's worth of its loans 

to the Federal Reserve Bank and receive an advance of (1 - m) dollars, where 

m , which might be labelled the "excess-collateral rate, "is, of course, be- 

tween zero and unity. On this advance, the borrowing bank is charged an in- 

terest cost which, it is here assumed, is different from the real ''cost"' be- 

cause of bankers' dislike of such debt. There are many ways in which such a 
cost'' might be handled, but the one to be assumed in this paper is that the 
real 'cost,'' q, of such horrowing is to some extent greater than the interest 

charge, where 0<q<l 

Cash assets are of two types, those required to be held as reserves 
in the Federal Reserve Bank and those which the bank holds (in various forms) 
in excess of these requirements. The amount of the former at any moment 
of time must be a specified fraction of the bank's deposit liabilities. While, 
in fact, a rise in reserve requirements usually results in the lowering of the 
amount of other cash assets which the bank feels it requires, it is here as- 
sumed that the amount of cash assets other than required reserves is also a 
specified fraction of its current deposit liabilities. Thus, the "required" 
amount of cash assets can be written as a fraction, k , of the bank's deposit 
liabilities, where k is somewhat larger than the reserve requirement ratio. 
Most banks would meet these requirements almost continually, but as the 
model is set up, it need only be prepared to meet them at the moment of the 
"deposit-low" to be sure of having a sufficient amount at every other moment 
of the period. Assuming a fixed fraction of cash assets in this fashion means 
that Stage 1 is not possible. But this assumption is not as restrictive as it 
might seem at first since the excess of cash assets over k would probably 
be very small unless g were near zero and/or a extremely large. 

Each of the balance sheet items will be written as a fraction of start- 
of-period deposits--the fraction of cash assets being k , of securities, B, 
of loans, L, and of net worth, N. B and L are variables under the 
control of the bank, while N is assumed previously determined and unal- 
terable at least over the ensuing period. 

It remains only to fix the criterion by which the bank balances its 
portfolio between possible gains and losses. One often stated by bankers them- 
selves is that they minimize the probability of losses (or, in reverse, maxi- 
mize the probability of some gain); but this implies that the portfolio be pre- 
pared to meet any possible deposit reduction out of cash assets, while in fact 





1. If there were no addition of a subjective ''cost"' and the bank knew that it 
could repay its debt in exactly one period, q would be equal to the Federal 
Reserve Bank discount rate (per period). To the extent that there is a sub- 
jective element or such last-resort borrowing is felt to be of longer duration, 
q may be well above the discount rate. 


2. The real-world analog to the parameter g is the difference between long- 
term security rates and the bill rate. Not infrequently, this difference is 
very slight, but such times have little relevance here for the assumption of 
static expectations concerning future interest rates is then almost certainly 
violated. 
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banks do incur an unnecessary, if small and profitable, risk of losses. A 
variant of the above is the minimization of the probability of incurring losses 
within the constraint of a reasonable expected profit. Such a criterion is re- 
jected on the grounds that setting the definition of ''reasonable"' is more im- 
portant than the minimization process that follows. A criterion advanced by 
recent portfolio theory! is that some point is chosen, according to the selec- 
tor's preferences, on the frontier (or locus) of the maximum expected return 
for every possible variance of return. This criterion was introduced because 
it was useful in explaining diversification; in the present model, the variable, 
variance of return, is not needed to explain diversification and so, for sim- 
plicity, will not be included in the text.* Here, the bank is assumed to 
choose its asset portfolio so as to maximize its expected additions to net 
worth during the period. Thus, it maximizes its expected additions to net 
worth function with respect to one of the asset variables, B and L, the 
other being then determined by the accounting identity: 


(1) l+N=k+B+L 


In summary, the symbols to be used in the paper are: 

Variables: 
B , securities as a fraction of initial deposits. 

2. L, loans as a fraction of initial deposits. 
Random elements: 

3. u, the ''deposit-low" of the period, as a fraction of initial de- 
posits. u is defined over the range, 0<s<u<1l, by the distribution, 
; 2(u - s) 
f(u) = ep 
(1 - s) 
t 4. w, the change between the start of the period and the ''deposit- 
s low" (and the end) of the period in the market price of securities. w is de- 

fined over the range, -a<w<a(O0<a<l), by a uniform distribution, 





! 


f{(w) = 7 


Parameters: 
5. N, net worth, unchanging, as a fraction of initial deposits. 
6. g, the coupon per dollar's worth of securities (at initial market 
prices); O0<g<l. 
7. e, the earning rate on loans (net of default risk); 0<e<l. 
8. k, the amount of cash assets which the bank holds, as a fraction 
sm- | of current deposit liabilities; 0<k<1l. 
: 9. q, the "cost," both actual and subjective, of borrowing a dollar 
: during the period from the Federal Reserve Bank; 0<q <l. 
t 10. m, the "excess-collateral rate.'' A dollar of loans as collateral 
. enables the bank to borrow (1 - m) dollars from the Federal Reserve Bank 
(the latter acting in its capacity of "lender of last resort"); 0<m<l. 








l. Cf. H. Markowitz, Portfolio Selection (New York: 1959), Part IV; 
. J. Tobin, "Liquidity Preference as Behavior Towards Risk, '' Review of Eco- 
: nomic Studies, Vol. 25, No, 2 (February 1958), pp. 65-86; and I. O. Scott, 
"The Availability Doctrine: Theoretical Underpinnings, '' Review of Economic 
g- Studies, Vol. 25, No. 1 (October 1957), pp. 41-48. 














2. The implications of a bank preference map which is a function of both ex- 
pected gain and variance of gain are drawn, for a simplified version of the 
model, in Appendix B. Also, some inference about the change in results which 
this would cause is made there. 
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3. Structure of the Model 
~ The amount of profit which the bank makes during the period will 
learly depend upon the ''stage"' into which the ''deposit-low"' forces it, and, 
for Stage 3, upon how far into that stage it goes. The expected addition to 
net worth (AN) for each stage is: 
Stage 2. (Securities sales are required to handle the ''deposit-low. "') 





(2) N = gB + wB + eL 


The profit is composed of: gB , earnings on securities; wB , capital gains 
or losses on securities; and eL , earnings (net) on loans. 
Stage 3. (Borrowing on loan collateral is required. ) 


(3) N gB + wB + eL - q(l - m)x 


where x is the amount of loans put up as collateral (and (1 - m)x the amount 
orrowed) and 


(4) (1 - m)x (1 - k)(1l - u) - (1 + w)B 


The profit is composed of: gB, securities earnings; wB , capital gains or 
losses on the (completely) sold securities; eL , earnings on loans; and 
q(l - m)x , the cost of the bank's borrowings. 

According to the values assumed by the random variables, u and w, 
the bank finds itself in one of these two stages. The ranges of u and w 
which bring about each stage are: 
Stage 2. This may occur in either of two ways: 


(1~s)(1-k) 
B 


i) s<u<l; -l+# <w<a. It may be possible that 


the most extreme (conceivable) deposit depletion can be met through bond sales 
ulone, provided that the price of securities rises sufficiently (or falls suf- 
ficiently little) during the period. 


ii) l- ese <u<!; -a<cw<e- 
prices do not rise enough, only a certain degree of possible deposit with- 
drawals can be handled by means of bond sales alone, 

Stage 3. s<u<l - {iw ; -ac<we-l + {ine}{t-) 
posit depletion too extreme to be met by securities sales alone can be met 
by bond sales plus borrowings on loan collateral. = 

These three cases are exhaustive since we have already excluded the 
possibility of a Stage 1, the running down of cash assets to meet withdrawals, 
and of a Stage 4, where even borrowings on all the bank's loan collateral are 
insufficient to cope with the deposit losses. But the fact that the three pos- 
sibilities listed above cover the entirety of the ranges of w and u does not 
automatically imply that every stage is relevant for every bank--for example, 
the net worth of a bank may be so high that it is able to cover any conceivable 
deposit depletion by bond sales alone, even if the price of bonds drops to their 
lowest conceivable level. In technical terms, for a stage to be possible of 
occurrence, the lower limits of both u and w (for that stage) must indeed 
be lower than the upper limits. If all three of the cases cited above--Stage 2(i), 
Stage 2(ii), and Stage 3--are considered relevant to the bank, then the fol- 
lowing assumption about the size of the bank's securities holdings is being 
made implicitly: 


If securities 


(1-s)(1-k) 
oes Ee 


Any de- 
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(5) (i-s)(l-k) ~ pe (1-s)(1-k) 
l+a l-a 
for if the left-hand inequality does not hold, Stage 2(i) does not exist; and if 
the right-hand inequality does not hold, Stage 2(ii) and Stage 3 do not exist. 
The bank for which Stage 3 is not even a remote possibility is not only 

rare but uninteresting, so there should be few qualms about assuming the 
right-hand inequality. But the left-hand inequality is not so easily handled; 
a taxonomic approach would construct the model for both directions of the 
inequality sign, but here only that one which is felt most closely to describe 
reality will be extensively treated.! In a world where banks do not expect 
extremely large bond price fluctuations and do make a significant amount of 
loans relative to their net worth and lowest possible ''deposit-lows, '' most 
banks are probably not able to cover their lowest conceivable ''deposit-lows'"' 
by means of securities sales alone, even if bond prices rise to as high a 
level as is considered possible. Thus, in what follows, it is assumed that 

t Stage 2(i) is not a possibility, or, in other words, that inequalities (5) may 
be replaced by: 


(1-s)(1-k) 
lta 





(6) 0<B< 


4, Determination of the Optimum Portfolio 
The stage in which the bank finds itself is determined, as follows, by 





the value assumed by the random variable, u: 
; 1+ 3 
1 Stage 2(ii). l - Miwle < u<l; -acwea. 
l+w)B 
Stage 3. s<uci- UEwe - #@<47<a. 


The expression for the expected addition to net worth, E[AN] , is: 

















(7) E[AN] = f f [gB +wB + eL]| ———— | du dw 
Ww=-a u=s a(l-s) 
(l+w)B 
- te 1-k u-s 
+ f J [ -q(1-k) + q(l+w)B + q(1-k)u] —. | du dw 
. w=-a u=s a(l-s)~ 
. which becomes, after integration, 
' 
3 
(8) E[ AN] = gB ¢ eL - 4, > [(1-s)(1-k)-B] 
3(1-s) “(1-k) 
{ 2 2 
. a 3 . [(1-s)(1-k)-B] 
3(1-s) (1-k) 
. L. may be eliminated as a variable by means of the accounting identity (1); 
then the derivative of E[AN] with respectto B is: 
(i), 


1. Enough has been worked through for the other case to indicate that the re- 
sults are similar. See Appendix C for a brief treatment of the bank which is 
able, for some conceivable level of bond prices, to meet the worst conceivable 
"deposit-low" without recourse to borrowing. 
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. ? 
(9 dE[AN] /dB = g-e+ = s— [(1-s)(1-k) - B]“ 
(1-s) “(1-k) 





? 
a gB 


; s- [2(l-s)(1-k) - 3B] 
3(1-s)“(1-k) 


(Ss 





and the second derivative: 
? 
~ 


[ -(1-s)(1-k)(1 + a ) + (1+a°)B] 


2q 


(10) a°E[. N] /aB* 2 =$ 5 
(1-s) (1-k) 





l 
If B is at its lowest permissible level (i.e., zero) the first derivative, 











= , ’ ' (l1-s)(1-k) 

dE[AN] /dB , is positive, and, if B is at its highest value (i.e., we) ot 8 WIL 
the derivative is negative, provided that the following inequalities hold: 2 

2a™(2 = a) e-g 
a) ——"- «< — <1 

3(1+a)~ P 
If inequalities (11) hold, there exists a regular maximum and the optimum 
fraction of assets in securities can be found by setting the derivative (9) equal 
to zero, Solving this quadratic equationin B yields: 

? 
yy 2 e- 
(1 - s)(l - kl + = (+a Qa -= 
(12) B= —> | - 1 - re 
l+a (1 + a“/3) 


Much of the complexity (or rather simplicity!) of the form of equation (12) re- 
sults from the particular functional representation of the distribution of the 
random variables, u and w ; but there are three interesting properties of 
(12) which are not dependent upon the choice of distribution functions: 

1. The fact that (l-s)(l-k) enters in linear fashion. In words, this 
quantity is the fraction which does not need to be held in cash assets (1-k) 
of the largest conceivable loss in deposits (l-s). The rest of equation (12), 
involving the parameters, a, e,g, and q, serves to fix the quantity of 
securities as a fraction of this term, (l-s)(l-k) . Thus, the determination 
of the optimum portfolio can be divided into two problems, first, the cal- 
culation of the maximum amount of securities which the bank would ever 
need to sell to meet deposit losses (on the assumption that bond prices do 
not change), and second, the decision as to what fraction of this amount the 
bank will actually hold (which will depend upon the various earning and bor- 
rowing cost rates as well as the expected fluctuation in security values). 

2. The manner in which the earning and borrowing cost rates enter 
the equation. By means of the single expression, (e-g)/q , the bank measures 
the relative advantage of loans vis-a-vis securities, the advantage being 
greater the larger is the difference in earning rates and/or the lower is the 





l. See inequalities (6). 


2. See Appendix C. If the left-hand inequality does not hold, the present 
model is inapplicable and that treated in Appendix C becomes the relevant 

one. Unless very high values of a are considered, however, the expression 
on the left will be very close to zero, If the right-hand inequality does not 
hold, there is a corner maximum, with no securities entering into the portfolio. 
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cost of borrowing on loan collateral. It is interesting to note that, if the bank 
is to include any securities at all in its optimal portfolio, it is not necessary 
that the borrowing cost be greater than the loan earning rate (i.e., a "penalty' 
rate is not essential), but only that it be larger than the difference between 
the earning rate on loans and that on securities. 

3, The fact that N , the net worth of the bank, plays no part in the 
determination of the optimum quantity of securities. This independence be- 
tween optimum B and N implies that any change in N induces a change in 
the bank's loans of the same amount and direction. This conclusion is nut 
surprising if one recognizes that net worth, from the viewpoint of the bank's 
liquidity problems, can be treated as a deposit liability with no possibility of 
withdrawal. 

What is really interesting about equation (12) is not the level of B, 
and hence of L , but rather the way in which the optimum holdings of these 
assets vary as a result of changes in the different parameters. The first 
and second partial derivatives of B with respect to the various parameters 
are given in the table below. 


TABLE 1 
3B/ax 9°B/dxdy where 


y=a y=q y=g y=e y =k y=s 
l 


where x=s - + - - + + 0 
l 
x =k : + - - + 0 
x=e - + + - + 
x=g + “4 - + 
2 
x=q + 3 - 
- l _3 
x=a z ; 
1. upper or lower sign holds according as: A 2 t 
e-g > 3-e 2a* 
2. upper or lower sign holds according as: q =e” 


3. evalvated at a = 0 ; upper or lower sign holds according as: 


e-g > | 
Ss <<: 


(see Appendix E for the signs when a uniform distribution of '"deposit- 
lows" is used. ) 





A similar table of partial derivatives could be constructed for the 
changes in optimum holdings of loans, but this is not necessary; since, by 
accounting identity (1), L=1+N-k-8B, the first and second partial of 
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L, with respect to any parameter (except k ) is simply the negative of the 
relevant partial of B. It can be shown that an increase in k decreases L 
as well as B, and that the second derivative (d“L/dk*) is zero. 

One could find quantitative estimates of these derivatives by assum- 
ng particular parameter values, but more generally we can plot the value 


B :; ; 
assumed by TI=s)tI-k) (written hereafter as B' ) for all possible values 


of a and of the composite parameter, (e - g)/q . This is done, for various 
fixed levels of (e - g)/q , in Figure 1. The dotted line is the border above 
and to the right of which Stage 2(i) becomes a possibility, | 























ot 
} 
) 


Fieure 1 -6 . 





1, Although that region is neglected in Figure 1, numerical examples based 
on Appendix C indicate that the curves could be smoothly extrapolated into 
the State 2(i) area without much, if any, error. 
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The most obvious lesson of Figure | is that the effect of changes in the 
anticipated fluctuation in security prices is uncertain, with respect to both 
direction and magnitude. When (e - g)/q is in the neighborhood of 1/9 or of 
nity (i.e., when B' is in the neighborhood of .67 or zero), changes in the 
parameter, a, have almost no effect upon the composition of the optimum 
portfolio. The farther (e - g)/q is from these critical values, the greater 
will be the effect on the portfolio of a. If (e - g)/q is less than 1/9, 
greater certainty about the course of future bond prices will induce the bank 
to hold less securities; while if (e - g)/q is between 1/9 and unity, greater 
bond-price certainty will induce larger holdings of securities. 

Lest Figure 1 give the impression that the value of a is a critical 
determinant of the portfolio composition, another diagram, Figure 2, is in- 
cluded which relates B' to (e - g)/q for two very different values of a. 
The solid line shows the relation at a = 0 and the dotted line at 





a= 


2 


. 


1.03 FIGURE 2 


e-g 
1 .8} 











+ + + y * - ' 
o-\V7"0 8B 6b 4 2 o<68 
Lo 


N +s(1-K) N +(1-K) 


1. The dotted line is not continued to the point where (e - g)/q is zero be- 
cause for the very low values, Stage 2(i) becomes possible. For some values 
of a, as Figure 1 shows, the dotted line will cross the solid one for low 
values of (e - g)/q. 
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It will be seen from Figure 2 that a has no more than a very marginal ef- 
fect upon the portfolio, + and that the important parameters for the division 
of the portfolio between loans and securities are, not surprisingly, the dif- 
ference in earning rate between loans and securities, (e - g) , and the cost 
of borrowing, q. It is the influence of these latter parameters (as well, of 
course, as s and k ) with which the rest of this paper is concerned; consid- 
erable simplification will henceforth be achieved by the assumption that a is 
zero. The first step will be to drop the unrealistic assumption that e isa 
constant, unaffected by the quantity of loans which the bank makes. 


5. Imperfect Competition in the Loan Market 

In order to conceive of the bank as, to some degree, a monopolist in 
its loan market, the meaning of the loan demand curve must be analyzed. As 
long as banks are a homogeneous group, each of which have available the same 
information concerning the credit-worthiness of every potential borrower, the 
rate of interest charged a customer for a loan is simply the going market rate 
on riskless lending (the "pure" or "prime" rate, e) plus a certain risk pre- 
mium,.4 It would be a matter of indifference to both borrowers and banks to 
which bank a particular borrower went; each bank would get no business if it 
charged more than the going rate and more business than it could handle if 
less, 





The actual banking mechanism differs, fundamentally, in two ways 
from this hypothetical competitive system.” First, banks do not all have the 
same knowledge concerning the credit worthiness of a potential borrower, 
and as a result, different banks do not add onto the pure rate the same risk 
premium for the same borrower. Other things being equal, the typical busi- 
nessman is able to borrow at a lower gross rate in his own locale than else- 
where and at a still lower rate at his customary bank than at a new one. The 
more strange the borrower, the less sure is the bank of his ability and re- 
liability, 4 and hence the higher will be the risk premium that is added to the 
prime rate. Second, the potential borrower knows all this and therefore tends 
not to shop around each time he seeks a loan--he will accept the rate quoted 
by his traditional bank unless he is convinced that it is far out of line with the 
market situation. 

Consequently, the bank is not faced with a horizontal demand curve for 
loans (in terms of the net rate) but has two degrees of freedom concerning 
the Tate it charges. It can demand a rate higher than the prime rate plus its 





l. Arisein a from 0 to .50 never decreases the optimum security holdings 
by more than .022(l-s)(l-k) (i.e, by more than 1/40 of deposits even if 
both s and k are zero). 


2. This "certain risk premium" is here, it will be recalled, such as to in- 
sure the bank against default losses in the long run. 


3. It differs as well in a third way, in that two banks (or the same bank at 
two different moments of time) may differ in their attitudes toward making 
risky loans. Certainly the assumption that all banks merely mark up the 
pure rate, e, so as to avoid default losses in the long run is no better than 
a very crude first approximation; but it is sufficient for present purposes. 


4. And the more expensive it is to ascertain. If the bank has been dealing 
with the borrower for a long time, it does not need to incur the costs of 
careful credit investigation. 
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proper estimate of the risk premium and not lose all its customers because 
even this gross rate will be lower than many of its borrowers could get else- 
where, Moreover, even those of its borrowers who could do better by taking 
a higher risk premium but a lower gross rate at another bank are not likely 
to realize this immediately, | 

Just as the bank does not lose all its loan business by raising its pure 
rate above the going market rate, so also does it not gain an infinite amount 
of new loan demand by undercutting the going rate. For it would need to 
undervalue its risk premiums and overcome other bank-borrower inertias 
in order to gain the new business. 

All the above assumes that the same pure rate must be charged to all 
borrowers. To the extent to which the bank can discriminate between bor- 
rowers, ¢ it improves its situation (at least until its customers find out). At 
the extreme of perfect discrimination, the demand curve for the bank's loans 
in terms of the pure rate represents not its average but its marginal earning 
rate (net of default) per dollar of loans. While the following argument applies, 
with the requisite adjustments, equally well for this case, it will not be ex- 
plicitly treated. 

The marginal earning rate, or marginal revenue, of loans (net of de- 
fault), e , should in the general case be written as a function of the amount 
of loans which the bank makes; however, since the fraction of initial deposits 
which the bank lends (L) is a linear transformation of the dollar amount of 
loans it makes, e may equally well be considered a function of L. It is 
far beyond the scope of this paper to predicate the details of this functional 
relationship; the only property it is safe to assume is that e declines as L 
increases. 

One possible procedure from this point would be to hypothesize a 
specific form for the function; for example, that e is linear in L : 


(13) e=h - jL 


where h and, j are both positive; the average earning rate on loans would 
then be (h--=jL). The technique of Section 4 can again be used to derive 
an explicit expression for the fraction of initial deposits which the bank 
optimally carries in securities. The monopolistic analog of equation (12), 
written for simplicity on the assumption that a=0, is: 


(14) B =2 (1 - 0)" -k)* + 0 = oi 2 1S 





: , 2 > > 
<=8 +2[(1 - s)(1 - k) - 1 + N-k)] +4; (1 - 5)“ - k) 
q q q 


which reduces to equation (12) with a =0 whenever j=0 and e=h. It 








1, And having realized it, many may not wish and/or be able to take advan- 
tage of it immediately. 


2. The probability that this occurs is augmented by the fact that the gross 
rate will differ between borrowers anyway, and differential risk premiums 
help to disguise the existence of differential pure rates as well. Further- 
more, the fraction (if any) of the loan which the bank insists (or strongly 
suggests) be retained in the borrower's deposit may vary among borrowers-- 
and this practice is essentially nothing more than a rate increase. 
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is interesting to note three important differences between equations (12) and 
(14): first, the term (1 - s)(l - k) no longer enters as a mere proportion- 
ing factor in the determination of optimum B ; second, j, slope of the 

marginal revenue from loans function, is an essential element in the deter- 
mination of B ; and third, N now has an effect upon the size of B as well 


One could now proceed, as in the previous section, to derive the 
various properties of the derivatives of equation (14), but this will not be 
done partly because of the mathematical complication, partly because the 
results would have validity only for the special case of a linear demand for 
loans function, but mostly because it is unnecessary. Traditional economic 
theory suggests that, if we know the marginal revenue from loans function, 
we can deduce the relevant implications of the market if only we can discover 
the marginal cost function. And such a function we have already found--im- 
plicitly--in the derivation of equation (12). 


6. The Marginal Cost of Loans 

Equation (12) is the expected profit maximizing relation between the 
optimum quantity of bonds and the parameters of the model. By means of 
the accounting identity (1), the following equation for the optimum amount 
of loans may also be found:¢ 





(15) L =N + s(l - k) + (1 - s)(1 - k) vs 


So long as all the parameters on the right-side of equation (15) are considered 
unalterable constants, L is simply a function of these parameters, and there 
is no need to go further. But in Section 4, the possibility was introduced 

that the marginal earning rate of loans depends upon the quantity of loans made, 
When this is so, it is better to view equation (15) as a relationship between 

two variables, the optimum proportion of loans, L, and the marginal loan 
earning rate, e. 3 Then equation (15) may be put into a form more readily 
seen as a marginal cost function merely by algebraic manipulation of e to 

the left-side of the equation: 


L-WN - s(l - k) . 


to) ¢ Fa at - +8 


" 





ee) 


In effect, equation (16) is the bank's "marginal cost of loans" schedule in that 
it shows what the marginal revenue (or marginal earning rate) of loans must 
be if the bank is to make any given amount of loans. 





l. If e were made a function of powers of L higher than the first, the 
maximization equation would involve third (or higher) powers of B , and 
hence B could be written as an explicit function of the parameters. Im- 
plicit differentiation would, of course, still be possible. 

2. Throughout this section, too, the parameter, a, is assumed zero for 
simplicity. 


3. The e which enters in equations (12) and (15) is the marginal and not the 
average earning rate on loans. This can be seen by looking at equations (8) 
and (9): The e appears as a result of the differentiation of the term (eL) , 
and this derivative of the total revenue of loans is the marginal revenue of 
loans, 
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The range of L over which equation (16) is relevant is, however, 
limited. First, L must be less than (or equal to) the total of the non-cash 
asset portfolio, (1 + N - k), since B has then taken its smallest pos- 
sible value, zero. Once L has attained this limit, the marginal cost of 
loans, e, will equal (g + q) , and no further increases in e can induce 
.e bank to augment its loan portfolio. Hence, ‘''capacity"' limitations imply 
that the marginal cost of loans curve becomes vertical (i.e., perfectly in- 
elastic with respect to e) ata value of L equalto (1 +N-k). The 
second limitation is less obvious. Equation (12) and hence equation (16), 
has been derived on the assumption that there is a possibility of Stage 3 
(where borrowing on the collateral of loans is required if the bank is to meet 
the withdrawals of its worst possible "'deposit-low"). But this assumption is 





violated if L becomes less than [N + s(i - k)]. Thus equation (16) is the 
relevant marginal cost function only over the range, 
[ N + s(l -k) ] L <[l+#N-k ] 

No elaborate theory is needed to understand the bank's actions in the 
range, 0<L<[N +s(1 -k)] , for then the bank faces no potential liquidity 
problems--sales of securities will always suffice to cover any conceivable 
amount of withdrawals. The bank's only concern is its earnings, and it will 
maximize these by making loans as long as the marginal earnings rate on 

ans exceeds the earning rate on securities; once e equals g, the bank 
vill expand loans no further, holding the remainder of its non-cash asset 
portfolio in securities. The marginal cost of loans function is, therefore, 
horizontal (i.e., infinitely elastic with respect to e) at the level of g over 
the range of L less than [N + s(1 - k)]. 
This marginal cost of loans curve is shown in Figure 3, where 


L, = [N + s(1 - k)], L, =({1+N-k], and e* =g+q. The function has 


U 

















Figur 3 
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three principal regions: one of infinite elasticity for low values of L ; one of 
zero elasticity once all possible loans have been made; and one of intermediate 
values of L where the elasticity declines continuously from infinity to zero 

as L increases. It is true that the resemblance of this to the traditional man- 
ufacturing cost curve is slight--both are equated to marginal revenue to deter- 
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mine the optimum "output''--but this follows from the fact that manufacturing 
cost curves are only indirectly aligned to opportunity costs. As longas L 
is less than [N #s(l - k)] . the banks loan costs are simply the opportunity 
costs of an alternative ‘output, "'i.e., holding securities. If L is large 
enough to make Stage 3 possible, tothese opportunity costs is added an il- 
liquidity-incurring cost of increasingly greater size as L rises. 

Throughout this paper, we have neglected the possibility of a Stage 4 
(where sale of all securities and borrowing on the collateral of all loans are 
insufficient to cover the withdrawals of the worst conceivable ''deposit-low"). 
This neglect was justified on the grounds that no bank would ever choose a 
portfolio that permitted any possibility of so fearful an occurrence. But it 
is possible that Figure 3, as drawn, violates this assumption. Stage 4 emerges 
as a possibility if L is greater than [N + s(1 - k)] /m, where m is the "ex- 
cess-collateral rate'' required by the Federal Reserve Bank for the bank's 
borrowing on the collateral of its loans. For very small values of m, itis 
clear that this consideration will be irrelevant, * but there are also values of 
m large enough to induce the Stage 4-avoiding bank to cease its loan expan- 
sion, regardless of the marginal earning rate, before loans comprise the 
entire non-cash asset portfolio. This Stage 4 constraint becomes potentially 
operative if 


- N + s(1 - k) 
17 m > 
(17) l1+N-k 








The bankers talk of being 'loaned-up" while their portfolios still carry some 
securities is perhaps partial evidence that some such Stage 4 restriction 
generally does occur. 2 If so, the marginal cost curve becomes vertical not 
at L, but at L, (where loans equal |[N + s(l - k) ] /m);3 this is shown in 
Figure 4, where the dotted curve indicates the part of the Figure 3 marginal 
cost curve which becomes irrelevant as a result of Stage 4 considerations. 
Perhaps more important than the shape of the bank's marginal cost of 
loans function is the way in which this function changes as a result of changes 
in the different parameters. Given the demand curve for the bank's loans, 
any factor that causes the marginal cost function to rise (and/or shift to the 
left) will tend to bring about a reduction in the amount of loans which the bank 
wishes to make (and vice versa). The changes in the marginal cost function, 





1. In the extreme case, where m equals zero, Stage 4 can never occur, 
even if N and/or s are zero, 


2. However, as long as m is not one, there are always some (large) values 
of N and s that make Stage 4 impossible. 


3. If there is uncertainty about the value of m (i.e., the bank is unsure to 
what extent the Federal Reserve System will support it in a liquidity crisis), 
the "loaned-up" limit will probably occur at a value of L less than that 
calculated by using the expected value of m. How much less we are not 
equipped to say, on the basis of our too simple assumption that the bank never 
incurs any possibility of Stage 4. Scott suggests the possibility that each 
bank's "loaned-up" limit of L is based upon other banks', on the grounds 
that it is certainthat the Federal Reserve System will not permit a general 
liquidity crisis to occur under any conditions. See p. 219 (especially foot- 
note 15) of I. O, Scott, 'The Changing Significance of Treasury Obligations 
in Commercial Bank Portfolios, '' Journal of Finance, Vol. XII, No. 2 
(May 1957), pp. 213-222. 
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Figure 4 L, 


for the five parameters, s,k,q,g, and N, are illustrated in Figures 

5 - 9 respectively; the solid line is the marginal cost for a lower value of the 
parameter and the dotted one for a higher, and Li and L‘5 represent the 
values of L, and L. pertinent to the higher parameter value. 

A fall in s and N andarisein k,q, and g still have the same 
general effect of raising the marginal cost function, but the details of these 
shifts differ. Only s,k and N are capable of affecting the "loaned-up" 
limit (imposed by Stage 4 possibilities); and only g can affect the curve in 
its perfectly elastic range, although changes in s and k can alter the point 
at which the elasticity becomes finite. Although Figures 5 - 9 are illustra- 
tive and not empirically derived, they help to show how Federal Reserve 
System actions may achieve an impact upon bank portfolios; the traditional 
central bank policy weapons of reserve requirements, discount rate, and 
open-market operations are seen to operate primarily, in the world of the 
model, through the parameters, k,q, and g, respectively. And, if 
these (or any other) centrai bank measures should alter the bank's uncer- 
tainty about its deposit future, then there is an effect through s. A rise in 
g will generally inflict capital losses on the bank and, to the extent that these 
reduce N , will further raise the marginal cost of loans schedule of the bank, 

The preceding discussion of the bank's supply of loans little resembles 
the current literature on credit "availability. '' Although a rise in bond in- 
terest rates is effective in shifting the schedule upward and/or to the left 
(through g,N, and possibly q or s), there is in the model nothing to in- 
dicate that small changes in interest rates will have large effects, a basic 
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tenet of the ''new theory of credit control. ‘1 Notice of this in ompatibility 
is worthwhile, for it implies that availability theories rest upon assumptions 
different from. or supplementary to, those of the model. Some of the more 
obvious are: 1) explicit consideration of multi-period profit maximization, 
which might frequently mean a failure to maximize in the short-run; 2) oli- 
gopolistic pricing policies (through prime rate conventions, usury laws or 
market leadership) which distort the individual bank's effective loan demand 
schedule; 3) expectations that are not so simple as here assumed (i.e., 
initary elasticity); 4) an inter-relationship of loan demand with the level of 
security interest rates (and possible lags in the adjustments); and 5) greater 
concern with uncertainty of profits, credit-worthiness of borrowers and the 
non-price factors of loans than has here been included, This list, certainly 
not exhaustive, indicates some of the ways that the model would have to be 
extended if the availability implications were to be more closely approached, 
It is perhaps at least as important to know what cannot be derived from a 
particular set of assumptions as to know what can. 

To derive implications for monetary policy directly from the bank's 
marginal cost of loans function is a great temptation, but a dangerous one. 
For the model here presented is no more than a theory of the "'firm;"' no 
theoretical structure has been developed about the adjustment mechanism of 
the banking "industry" nor of the other sectors of the economy, from whence 
comes the banks' demand for loans. Knowledge about macro-economic be- 
havior requires, ultimately, macro-economic analysis. The hypotheses about 
the individual bank's loan behavior here developed are only of value, from the 
iewpoint of aggregative analysis, if they help to place it upon a more sound 
icro-economic foundation. 


Conclusion 

Not too long ago, it would have been considered presumptuous to claim 
that knowledge of the bank's portfolio of earning assets could be useful to 
analysis of monetary theory or policy. Once economists had become con- 

inced that commercial banks really could ''create'' money, ~ they became en- 

amored with the fact that the amount of money thus created was limited by 
the quantity of currency and reserves which the central bank issued. To give 
precision to the formula relating currency and reserves to the money supply, 
all that was needed was knowledge of the public's and the banks’ propensities 
to hold currency and the circumstances in which the banks keep excess re- 
serves. Behind such total concern for the money supply always lies the as- 
sumption, explicit or implicit, that the velocity of money (or, in more ac- 
ceptable modern terminology, the relationship of aggregate demand to the 
money supply) was constant, or at least fairly predictable. 

In a world where money was used primarily for transactions purposes, 
and where only a small and relatively unchanging fraction of the total was 
used as a way of holding wealth, the quantity theory, at least in its more 





1. This phrase is the title of an excellent summary of the innovations to 
monetary theory of the 1950s by A. Lindback, (Uppsala: 1959). 

2. And this was not so long ago as we would like to think. As late as 1921, 
Professor Cannan wrote: "If cloak-room attendants managed to lend out 
three-quarters of the bags entrusted to them...we should certainly not ac- 
cuse the cloak-room attendants of having 'created' the number of bags indi- 
cated by the excess of bags on deposit over bags in the cloak-rooms."' Page 
31 of ''The Meaning of Bank Deposits, '' Economica, No. 1, January 1921, 
pp. 28-36. 
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sophisticated presentations, would be a good approximation of reality. And 
neglect of bank portfolios, beyond the problem of changes in currency and re- 
serve holdings (either required or desired) would be thoroughly consistent 
with the theory. What the bank's earning assets were technically labelled-- 
securities, advances, call loans, etc, --might, and obviously would, matter 
to the banker, but to the monetary theorist they would be just different ways 
of placing active money balances in the hands of the public.! Should the 
bank decide to somewhat alter its portfolio from securities to loans, the 
final result would be merely to reduce the spending potential of those indi- 
viduals who increased their holdings of securities while increasing, to the 
same extent, the spending potential of the recipients of the new loans. 
Recognition that "idle"’ balances are neither an insignificant nor an 
unchanging fraction of the total money supply and the fact that contemporary 
governments provide a wide range of default-free forms of wealth-holding, 
from currency to consols (varying each from the other only slightly, in li- 
quidity and yield), forces upon monetary theorists an entirely different mode 
of analysis. While the theory of the determination of the velocity of money 
was dramatically revised by Keynes' General Theory, the relevance of this 
to monetary policy has only gradually become apparent. It is only during the 
current decade that monetary authorities have finally become as concerned 
with the manner in which the banking system makes money available to the 
public as with the total quantity. A movement by banks out of securities in- 
to loans cannot be uninteresting to monetary policy: the bond-buying public 
may be merely transferring a part of its wealth to a less liquid form, while 
the recipients of new loans are almost certainly increasing their spending. 
Thus the division of the bank's earning assets between securities and 
loans is of relevance not only to the bank itself (concerned as it is with li- 
quidity and profits) but also to analysis of the inflationary impact of different 
allocations of a given supply of money. Coincidentally--though perhaps prov- 
identally so--the bank's choice between greater liquidity and greater earnings 
is also society's choice between lesser and greater inflationary forces. Most 
of the weapons of contemporary monetary policy can be understood, and are 
in fact proposed, as an effort by the central bank to ''encourage"' (where that 
word covers a spectrum of meanings from "'suggest"' to ''force'') the commer- 
cial banks to hold assets which are relatively more liquid (though the means 
of achieving this often involves making such assets less liquid). It it toward 
an improved understanding of the ways in which various aspects of monetary 
policy affect the bank's choice between diiferent earning assets, and hence 
aggregate demand, that this paper is aimed. 


Appendix A: The "'Deposit-Low"’ 

Most banks have many depositors and the typical deposit transaction 
involves but a small fraction of the owner's account. For this reason, any 
attempt to derive theoretically the shape of the distribution of ''deposit-lows"’ 
for a bank must recognize that any particular "deposit-low" is the result of 
a long series of individual deposit withdrawals and additions. Avoiding the 
question of what causes a depositor to alter the size of his account, we will 
deduce the "deposit-low'"' distribution on various assumptions about the prob- 








l. Rather curiously, through most of the nineteenth century, a great many 
bankers and economists did believe that certain classes of bank assets were 
inherently less inflationary than others. But the "real bills'' doctrine was 
founded not on a belief that the money thereby created was any less "active, " 
but on a mistaken notion concerning aggregate supply. 
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ability of each deposit account transaction being an addition to or depletion 
of total deposits. 

In line with the static nature of expectations in the text, let us assume 
that the bank ''expects'"' no change in its total deposits during the ensuing pe- 
riod; this may be interpreted to mean that it believes that every dollar of 
transactions in its deposit accounts has a 50-50 chance of being a withdrawal 
of a dollar or a deposit of a dollar. It is certainly true, then, that the ex- 
pected change of deposits, no matter how many transactions occur, will then 
be zero. But there will still be finite probabilities attached to ''deposit- 
lows'' less than zero. In general, if (2N) transactions occur, the probabilities 
of the ''deposit-lows"' are given by: 


(2N): 


2en - (N: > 





Pr[0] = 


(2N)! 


Pr[-2x] = Pr[-2x +1] = 
2h , (N - x)! - (N + x)! 





where x is a positive integer, Pr[-2x] means the probability of a "deposit- 
low" of (2x) dollars less than initial deposits, and 1Sx<SN. 1 A smoothed 
picture of such a discrete probability function is given in Figure A-1l, © where 





l. Cf. J. L. Doob, Stochastic Processes, (New York: 1953), pp. 106-108, 
Let L be the "deposit-low" and A the level of deposits after the completion 
of all (2N) transactions. Doob proves, with the "reflection principle, " that 





Prob [L<-2x] = 2 Prob [AS-2x] - Prob [A= -2x] 


Since 


Prob [L =-2x] = Prob [L<+2x +1] - Prob [L< -2x] 


it follows that 


Prob [L=-2x] = Prob [A=-2x+1] + Prob [A= -2x] 
But Prob [A =-2x +1] = 0 (since an even number of 4$1 or -$1 trans- 
actions can never result in an odd number of dollars withdrawn). Thus, 
Prob [L = -2x] = Prob [A = -2x] 


It can easily be shown also that 
Prob [L = -2x] = Prob [L = -2x #1] 


Thus the distribution of 'deposit-lows" is the same (with twice the density) as 
the distribution of end-of-period deposits over the range of net decreases of 
deposits. Clearly, as N becomes larger, the ''deposit-low" distribution, 
being binomial, approaches a truncated (at zero) normal distribution. 


2. It should perhaps be noted that this distribution differs from Patinkin's 
receipts-expenditures distribution for individuals because there is here no 
assumption that withdrawals must equal accretions (i. e.,both equal to N ), 
Cf. D. Patinkin, Money, Interest and Prices, Evanston: 1956, Chapter 7 





347 





RICHARD C. PORTER 


the solid cur ‘epresents the distribution for (2N) transactions and the 
dotted curves r a larger number of total transactions. 
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It is unlikely that any bank is in a position, however, to consider each 
transaction as totally independent of all or any previous transactions in the de- 
posit accounts, At one extreme, if there is only one bank in the economy and 
there is no change in the public's desire to hold cash (as opposed to deposits), 
then any withdrawal must appear later as an addition; there is definitely an 
inverse relation between the probability that a given transaction will be an ad- 
dition and the proportion of previous transactions which were additions, The 
more usual case, however, is that of a bank which experiences or expects, or 
fears, positive correlation between the probability that a given transaction will 
be a deposit and the relative number of previous transactions which were de- 
posits, 

As an example of this, suppose that, whenever a majority of the pre- 
vious transactions have been deposits, the probability that the next transaction 
will also be a deposit is somewhere between .5 and unity. In order to main- 
tain the assumption of static expectations, the probability of a withdrawal 
when a majority of the previous transactions were withdrawals must be equal 
to the probability of a deposit when a majority were deposits. The earlier 





and Appendix to Chapter 7 (by Aryeh Dvoretzky). Note especially the differ- 
ence between Figure A-1 below and Patinkin's Figure 9, p. 92. 


1. The slope of the frequency distribution is positive over its entire range, 
from (-2n) to zero, It increases first at an increasing rate, but at a de- 
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formulae are now seen as the special case where these probabilities are . 5, 
Az th picture of the effect of raising them above .5 is shown in Figure A-2, 
e distribution as in Figure A-l, and 


vhere the solid curve represents the im 
dotted curve the distribution when autocorrelation is introduced in the 

above manner. It is doubtful if the autocorrelation of deposit transactions is 
sufficiently large, for most banks, to cause a negative slope in the frequency 
listribution of ''deposit-lows, '' but it may suffice to keep the probability of 
relatively low ''deposit-lows'' from being so small as to be negligible. 

The "triangular" distribution has been chosen in the text as the closest 
this distribution. If a straight line were fitted through 


simple approximation to 
could be seen that the "'triangular'"' distri- 


the distributions of Figure A-2, 
ition understates the probability of occurrence of extremely low and zero- 
neighborhood ''deposit-lows'' and overstates the probability of the middle range 


2h 


deposit-lows. 
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Appendix B: Variance of Profits 
Because the consideration of variance of earnings involves great com- 

plication of the model, only a very simplified version of it will be discussed 
here. In addition to the assumptions of the text, it is assumed that the bank 
has no cash requirements (k = 0) , it has no net worth (N = 0), there is no 
excess-collateral rate'' (m = 0), securities have no earnings (g = 0) and 
no possibility of price change (a = 0) , and it is considered possible that 

all deposits be withdrawn during the period (s = 0). Thus the accounting 
identity (1) of the text becomes: 





(B-1) l1=B+L 





creasing rate in the area to the immediate left of zero, The inflexion point 
? 
occurs at x = (N + l). 


nm] 


349 








RICHARD C, PORTER 


The distribution of ''deposit-lows" is: f(u) = 2u ; and the expected additions 
to net worth function is simple: 


L 3 


l 
(B-2) E[AN]=2 Jf (eL)udut+ 2 f (eL - qL + quj)udu = eL - ao 
u=L u=0 


Maximization of expected profit implies that: 


(B-3) L =ale/q 


A regular maximum will occur, with L between zero and one, as long as 
e<q (both are positive). 2 
The variance of profit, written S (AN) , is: 


; 2 L 2 2 
2 f (eL)"udut+ 2 f (eL -qL + qu)“udu - (E[AN]) 


u=L u=0 


2 
q°L*[z . a 


(B-4) s*(aNn) 


Minimization of s¢ (in the relevant range, 0<L<1 ) clearly requires 

L =0, at which point both E and S* are zero. No maximization process 
is needed to find the frontier of maximum E for each given S since, once 
one is specified, the other is uniquely determined. Although the equation of 
this frontier is complex, its slope at any point (determined by the value of 
L ) is: 





Te 
dE e 2 
(B-5) a «(> -L*] 

dS q LU -L4 


which is positive inthe range O0<L< V e/q , and negative beyond. Thus, 
the expected gain (E) can be increased only at the expense of increased vari- 
ance of gain (S“) up to the point of maximum E. These opportunity loci 
are plotted in Figure B-1 for three sets of values of e and q. | 

On the assumption that bankers are "risk-averters" and "diversifiers, " 
it can be easily seen from Figure B-1 that they will choose L at least some- 
what smaller than that value which maximizes E. However, the change in 
the portfolio induced by a change in e or q can only be guessed unless the 
bank's complete preference function between E and S is specified, a task 
which will not be attempted. 

Three conclusions may be drawn from this discussion: 

1. The assumption that the bank maximizes E and neglects S en- 
tirely is equivalent in the Tobin sense, to assuming that the bank is on the 
border between risk-averting and risk-loving.“ This is not as serious as the 





1, Cf, Tobin, op. cit., pp. 16-22. The labels "risk-averter" and ''diversi- 
fier" are anotial to those investors whose indifference curves between E and 
S are concave upward. For opportunity loci such as those of Figure B-1, 
"plungers" and "risk-lovers"' might also diversify (i.e., choose L not equal 
to zero or one), but "diversifiers'' necessarily will diversify. 


2. Ibid., p. 19. Im Tobin's equation (3.7) maximizing expected return im- 
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ply since much of the bank's risk is reflected in the model of the 
text in the expected protlit function itself. 
The size of the larger earning (and less liquid) portion of the 
portfolio (i.e., L) would generally be somewhat smaller than the 
alu erived in the text if variance of return were explicitly considered 
und the bank assumed a "'diversifier.'' While this might be more realistic 
than to place all the risk elements in the expected return function, the com- 
itions of such a procedure can be seen from the simple version of the 
model presented here, 
The effects of changes in parameters upon the various assets be- 
ne less determinate when variance is introduced. Even if the indifference 
es between E and S are assumed to be concave upward (i.e., risk- 


averting), the effect of an increase in e on the bank's willingness to make 


oans depends upon the relative slopes of successively higher indifference 





curves. If the slopes are believed to increase rapidly, then it is possible 
that higher values of e will reduce the amount of loans the bank makes. ! 
But inspection of Figure B-1 indicates that the direction of changes is prob- 
ibly not altered for plausible shapes of the indifference loci. 

Risk aversion on the part of the bank undoubtedly plays a critical 
role in the determination of the composition within its loan and security port- 


lios. As between two loans with the same expected earning rate, the one 
whose returns have lower variance and/or lower correlation with the returns 
of those loans already in the portfolio will certainly be preferred; similarly, 
the bank will often accept a low-yield security into its bond portfolio because 
its potential capital variation is small. While not denying the importance of 
these considerations in the bank's choice between different loans and between 
different securities, the model of the text maintains that they are not crucial 
in the bank's prior choice as to the basic division of the portfolio between 
loans and securities. Thedeterminancygained by assuming the bank an ex- 
pected profit maximizer is felt to be worth the perhaps slight loss of realism. 


Appendix C: Stage 2(i) 

li the left-hand inequality of equation (5) of the text is assumed, then 
Stage 2(i) becomes a possibility, as well as Stage 2(ii) and Stage 3. Then the 
expected addition to net worth E[AN] , is as follows: 





a l 
E| NI = f f [gB + wB + eL] [~—= ] dudw 
| oe ; (1-s)(1-k) u=s a(l-s)- 
w-=-l + ne 
-l+¢ (1-s)(1-k) 1 
(C-1) + J f [gB + wB + eL][———,] dudw 
w=-a As (l+w)B a(l-s) 
eo 2 





plies a marginal utility of return (U'(R)) which is constant with respect to 
changes in R, 


l. This possibility has been called an "income" effect by J. Aschheim in 
"Open-market Operations versus Reserve-requirement Variation, '' Economic 
Journal, December 1959, pp. 697-704, where it is suggested that greater 
bank profits, ceteris paribus, will reduce the quantity of loans. 
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14 Mssi-k) | (1 +w)B 
Me IT ep T-k_ 


+ : ok [gB + wB+eL -q(l -k) 
Ww=-a u=s 
u-s 
+ q(l + w)B + (1 - k)ul[ ] dudw 
a(l-s) 


This becomes, once the integrations are performed, 


4 4 
(C-2) E[AN] = gB+ eL- 30-4) ,___, fess “i 
24Ba(1-s)~(1-k) er 





After elimination of L by means of the accounting identity (1), the deriva- 
tive of the expected profit with respect to B is: 


4 3 
dE[AN q(1-a) (i-s)(1-k) (1-s)(1-k) 
(C-3) = -(e-g) + -B pepe +se 
24B“a(1-s)“(1-k)“ kz | es ; 


The second derivative (a°E/aB*) is negative throughout the range of B , the 

first derivative (equation (C-3)) is negative when B assumes its largest value 

B= (sts) : 
-a 





(i,e., and the first derivative is positive when B assumes 
(1-s)(1-k) 
+> 


its smallest possible value (i.e., B= 7 ) 


» provided that the follow- 
ing inequality holds: 


2 
(C-4) o< 224 < {2-2) 
3(1+a)° 


Thus, if (C-4) holds, there is a value of B in the permissible range for 
which equation (C-3) is equal to zero; and it is that value of B which maxi- 
mizes expected profits. 

If the right-hand inequality of equation (C-4) does not hold, expected 
profits decline continually as B rises from its smallest to its largest per- 


missible value. In that case, the maximizing value of B is smaller than 
(issih =k) , and the model of the text is the appropriate one (i.e., Stage 2(i) 





is impossible). The common sense argument for choosing the assumption of 
the text that there is no Stage 2(i) is greatly strengthened by a consideration 
of the parameter values required if the right-hand inequality of (C-4) is to 
hold: the table below gives the highest possible values of (e - g) , consistent 


with the existence of a Stage 2(i), for several combinations of values of a 
and q: 


TABLE C-1 
q=.05 qg=.10 q = .30 
a=0 0 0 0 
a=.l . 0005 .0011 . 0033 
a=,.25 . 0023 . 0047 . 0141 
a=.50 .0055 .O111 . 0333 
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Inasmuch as e generally could be expected to exceed g (on any definition of 
loans and securities) by at least one or two per cent, surprisingly--if not 
implausibly~--large values of a and q are required if the bank is to choose 
to hold enough securities to be able to meet its worst deposit depletions by 
securities sales along--even if bond prices rise to their highest conceivable 
value. 

Nevertheless, the implications for the bank's optimum asset port- 
folio of changes in various parameters can be determined by taking partial 
derivatives of (C-3) while holding that equation equal to zero. The changes in 
optimum B are as follows:! 


1B/de <0 
1B/dg > 0 
1B/dq > 0 
1B/ds < 0 
1B/3k < 0 


A 


A 


The sign of 3B/3a _ cannot be determined generally. That these signs are 
the same as those derived in the text, on the assumption that Stage 2(i) does 
not exist, is partial evidence that the influence of parameter changes upon 
optimum portfolios does not depend critically upon this choice of assumption. 


Appendix D: Time Deposits 








No distinction has been made, anywhere in the text, between different 
types of deposits, a neglect which will be here repaired by introducing time, 
as well as demand, deposits. The most obvious difference between the two 
classes of deposits lies in their cost, for time deposits are still permitted 
to, and do, earn interest for the depositor. On the other hand, the "earning 
power" of time deposits may exceed that of demand deposits in either or both 
of two ways. First, it is an institutional fact in most countries that the cash, 
or low-yield, reserve requirements on time deposits are lower than those on 
demand deposits. And second, to the extent that the lowest conceivable ''de- 
posit-low" is raised by the addition of less volatile time deposits, the bank 
may hold a larger portion of its portfolio in less liquid, but higher earning, 
assets. 

Banks attract new time deposits by offering to pay higher interest 
rates on them. Such increases in time deposits may ''come" from several 
places: by a transfer from 1) the bank's own demand deposits; 2) the public's 
deposits with other banks; and 3) deposits and shares of the non-bank finan- 
cial intermediaries. ? From the point of view of the individual bank, the 
relevant division is between the first case and the second and third cases. 4 





1, The arithmetic is sufficiently messy that only the first derivatives have 
been calculated. 


2. Throughout this section, we neglect the possibility that greater time de- 
posits may imply lesser private (or other financial intermediary) lending, 
and hence higher lending rates for the bank. Cf. J. Tobin, "Financial Inter- 
mediaries and the Effectiveness of Monetary Controls,'' Cowles Foundation 
Discussion Paper No, 63 (January 1959). 


3. It is assumed that the public's currency needs are fixed. 


4. From the point of view of the banking system, the most interesting di- 
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Here it will be assumed that the bank cannot, through its own volition, alter 
the total quantity of its deposits, but only, by changing its time deposit in- 
terest rate, induce some of its depositors to hold time instead of demand de- 
posits. The fraction of total deposits held as time deposits is assumed to 
grow from zero, as the time deposit interest rate (i) increases from zero, to 
some maximum value at which point further increases in i cannot induce 
further shifts from demand to time deposits. Thus, time deposits as a frac- 
tion of total deposits (T) will lie between zero and some maximum level (T*) 
depending upon i, where T* is less than one, 

This transfer of funds from demand to time deposits will affect the 


values of k and s. The overall cash requirements, as a fraction of total 
deposits, will be: 


(D-1) k =k, - (k, -k)T 


where requirements on demand deposits (k,) are assumed to exceed those 
on time deposits (k,). The value of s , and the frequency distribution of 
the possible "deposit-lows, "is not so easily calculated. It will depend upon 
the lowest possible ''deposit-low" of time deposits (as a fraction of initial 
time deposits), s, , and that of demand deposits (as a fraction of initial de- 
mand deposits), s., ; but it will also depend upon the form of the distribution 
of each of these ''deposit-lows'"' and the covariance of the changes of each of 
these two types of deposits. If the frequency distribution of each type's 
"deposit-low" is assumed "triangular" (with a lowest possible ''deposit-low'"' 
of s, and s, for time and demand deposits, respectively) and the two 
changes are uncorrelated, the resulting distribution of "deposit-lows"' for 
the total of deposits will not be "'triangular"' but will have a convex (from be- 
low) segment over very low "deposit-lows"' and a concave segment for ''de- 
posit-lows"' near unity. * Since the assumption of zero covariance between 





vision is between the first two cases and the third case. 


l. If the fraction in time deposits is small enough that 


1 - S4 
saa *StI=s)HI-s,) 





the frequency distribution of ''deposit-lows"' of total deposits, f(u) , will be: 


[u-Ts,-(1-T)s,] ; 


f(u) = 5 > 
( 





where: Ts,+(1-T)s, <u <T+(l1-T)s 
T“(1-T)“(1-s,,)“(1-8,)° ' ~ , 


2 3[u-Ts,-(1-T)s,] -2T(1-s,) 
3 





where: T+(1-T)s,<u<(1-T)+Ts 
(1-T)(1-s,,)° d t 


, . ; 4(1-T)(1-s.) 
(1-7)"(1-s ,)° T“(1-s,)° 
4T(1-s,) 2[u-Ts,-(1-T)s,] . 


o ~ where: (1-T)+Ts,<u<1 
3(1-T)“(1-s,,)° 3T“(1-T)“(1-s,)“(1-s,)~ ' 


= 2[u-Ts,-(1-T)s 





] 
d aT “(1-s,)° 
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‘'deposit-lows'' of time and demand deposits leads to an understatement of 
frequencies in the low ''deposit-low'' segment, and an overstatement, in the 
high range, it will be convenient, and probably less unrealistic, to assume 
that the aggregate ''deposit-low'' distribution is also "triangular" with the 
point of zero probability, s , occurring at: 


(D-4) gz Ts, + (1-T)s, 
The costs of time deposits, iT , are subtracted from equation (8) 

of the text to give the expected addition to net worth when the bank considers 

a time deposit policy: 


(D-5) E[AN] = gB + e(1+N-k-B) - —_ (x-B)> - iT 
3x 


where, for simplicity, bond prices are assumed not to fluctuate (i.e., a 
equal to zero) and, for brevity, x is written for (l-s)(l-k). This expres- 
sion, (D-5), is maximized by the bank not only with respect to B, which 
yields equation (12) of the text (with a equal to zero), but also with respect 
to i, for the interest rate paid on time deposits is now a variable under the 
control of the bank. Differentiation of (D-5) with respect to i yields, after 
substitution for the profit-maximizing value of B by means of equation (12): 


IE[AN] _ _, aT 2 e-g dx dT 4d(iT) 
$D-6) ee = e(k,-k,) gr - (e-8) [1 - 3 q 7 °a "a 


where 


(D-7) dx _ d(l-s)(1~-k) 


SP aT ns hla k,) - (l-ks,-8 4) - 2T(s,-8 4) 4k) 


Clearly, if i becomes sufficiently large that dT /di is zero (i.e., 
time deposits are at their maximum level, T*), equation (D-6) will be nega- 
tive; for some high values of i, expected profits will be reduced if time de- 
posit rates are raised. At the other extreme, when i, and hence T, is 
zero, equation (D-6) is positive; costs are not increased as much as expected 
profits when i is increased slightly from zero. Thus, expected profits at 
first increase and later decrease as i, and hence T , is raised. We can 
conclude, on the above assumptions, that the optimum proportion of total de- 
posits in time deposit accounts will always be greater than zero. 2 Moreover 





The distribution, f(u) , will be "triangular" only if s_ is one, i.e., time de 
posits never decline. If the direction of the inequality of (D-2) is reversed, 
the exact form of the distribution is altered, but the general shape is the sam 
(and the distribution is "triangular" only if s,4 is one). 


1, This value of s is the lowest conceivable "deposit-low"' of the distribu- 
tion (D-3). 


2. W. L. Smith uses a simplified version of equation (D-6), on the assump- 
tion that e equals g (i.e., neglecting the liquidity differences between as- 
sets), to show that it is profitable for the bank to induce switches from de- 
mand to time deposits, by raising time deposit rate, if: 


" 1 l 
eae eS Ta +>] 
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this conclusion still follows if time deposits are assumed to be reserve-saving 
though not deposit-stabilizing (i. e. ka >k, =s ) , or vice versa (i.e. 

k .=K. , s4< s,). Of course, cheese: are malty re sons beyond the scope of the 
model why the optimum amount of time deposits might be zero for a particular 
bank. Most obvious of these are that administrative considerations place a 
minimum on the amount of such deposits which the bank will wish to attract 
and/or that a time deposit rate markedly above zero is required to induce any 
time deposits at all. On the other hand, there are reasons other than expected 
profits (as defined here) for desiring such relatively stable deposits even if 
not profitable--for example, concern by the bank for the variability of its ex- 
pected profits (see Appendix B). 


Appendix E: Uniform Distribution of ''Deposit-Lows'"' 

In order to indicate that the results of the model of the text do not de- 
pend too critically upon the type of distribution assumed for the bank's ''de- 
posit-lows, '' the same model is here worked through briefly on the alterna- 
tive assumption that the ''deposit-lows"' are uniformly distributed over the 
range from s to unity; that is, 





(E-1) f(u) = 1/(1-s) 


The expected addition to net worth is then exactly as given by equation (7) of 
the text with the appropriate alteration in the distribution of u. The analog 
to equation (8), expected profit after the integrations have been performed, 


[(1-s)(1-k) -B]* s' 


be Ni = o 
(E-2) E[AN] = gB + eL -s7y7-So7 oe 


And the optimum proportion of securities (see equation (12)) is: 


- _ (1l-s)(1-k) e-g 
(E-3) B= —,—— = [l- ] 
(1 + a“/3) 4 


It should be noted that the parameters enter in a less complex, but similar, 
manner (see pages 22-23). 
The first and second partial derivatives of B have the following signs: 


TABLE E-l 
3B/dx 3°B/ax dy where 
y=a y=q y=8 y=e y =k y=s 
where X=s - + - - + + 0 
x=k - + - - + 0 
x=e - + 0 0 
x=g + - - 0 
x=q + - - 
Xxea = - 





where n is the time deposit interest elasticity of time deposits. Of course, 
the above conclusions follow in this special case as well. Cf. footnote 7, 

p. 544 of W.L. Smith, ''Financial Intermediaries and Monetary Controls," 

Quarterly Journal of Economics, Vol. 73, No. 4 (November 1959), pp. 533- 
553. 
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Again, there is no basic difference between this table and that on page 335 
although here more second partials are zero and there is no possibility of 
different signs in different reyions of the parameters. 


Appendix F: End-of-Period Deposits 

In the text it is assumed that the "most radical"' adjustment of the 
bank's portfolio is required at the moment when its deposits reach their low- 
est point of the period. If the bank is able to postpone this adjustment until 
the end of the period by means of short-term borrowing, then the relevant 
distribution for its profit calculations is that of end-of-period deposits. It 
is interesting to compare the implications for the bank's portfolio of this 
alternative assumption about the relevant deposit distribution. 

In Appendix A it is shown, under certain assumptions, that the ''de- 
posit-low"' distribution is simply a truncated (at the level of initial deposits) 
duplication (of twice the density) of the end-of-period deposit distribution. 
Since this "'deposit-low" distribution is approximated in the text by a "'trian- 
gular'' distribution, 


. 2(u-s) 
(1-s) 


comparison between the two assumptions is facilitated if the distribution of 
end-of-period deposits, f*(v) , is approximated by an "isosceles" distribu- 
tion: 





f(u) for O<s<cu<l, 


(v-s) 


(1-s) 


f*(v) = for 0<scvel 


(2-s-v) 
(1-s) 


{*(v) = for l<v<(2-s) 


The distribution of v for values greater than unity need not detain us, for 
the possible earnings obtained from net increases in deposits are quite inde- 
pendent of the start-of-period portfolio decision. 

Therefore the expected addition to net worth may be written, anal- 
ogously to equation (7) of the text, as: 


a l 
(F-1) E[AN]= fs ff [gB+ wB+ eL] |—— dv dw 
w=-a v=s 2a(1-s) 
2 ; -itw)B 
eaeee =F J [-q(1-k)+(q(1+w)B+q(1-k)v] —, dv dw 
ws vs 2a(1-s) 
+4 r B B+ eL a 4 
3 J [g +w +e ] “i Ww 
w=-a 


Maximization yields a value for B , the optimum securities holding, anal- 
ogous to equation (12) of the text: 
2 
(1-s)(1-k)(1+ ) 
(F-2) B= L = Sn 
1 + a“ (1 + a“/3)° 





(1¢a°)[1-2(2-8)] 
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The only difference between equation (F-2) and equation (12) is that 
the term, (e-g)/q, is multiplied by a factor of two in equation (F-2). For 
equal values of all parameters, the present formulation of the deposit dis- 
tribution therefore implies a lower amount of securities and a larger amount 
of loans.! The directions of change in the optimum portfolio induced by vari- 
ations in the parameters are, however, not affected by this concern for end- 
of-period deposits instead of the ''deposit-low. '' Of course, the results 
would be different for other specific forms of the distributions, but this ex- 
ercise indicates that the conclusions of the model are not critically dependent 
upon the deposit distribution assumption. 








1. A corner maximum with no securities held in the optimum portfolio, now 
occurs when (e-g)/q is greater than .5, whereas, on the assumption of the 
text, the corner maximum occurred when (e-g)/q was greater than 1.0, 
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Summary: Behavior of profit margins in the United States economy is em- 
pirically investigated in its various aspects. First, an aggregative examination in- 
licates distinct secular and cyclical responses of the percentage gross margin in 
relation to the percentage overhead cost in the manufacturing sector. A similar 


omparison among a number of selected sectors of the economy seems to favor a 


hypothesis that their differential patterns of price-cost behavior are for the most 
part governed by differences in supply and demand conditions without making any 
reference to industrial concentration. A comparison of manufacturing firms making 


ints to limitations of demand as the most influential factor in 


profits and losses p« 
letermining differential price-cost relationships among them. Next, persistent 


interindustry differentials in percentage net profit margins among manufacturing in- 
dustries are found to be explained more or less by differences in capital intensity, 
industrial concentration, and growth and fluctuations in production. However, an 
examination of cyclical patterns of price-cost behavior among various manufacturing 
industries leads to a rejection of the hypothesis that they are to be directly related 
to differences in their market structure or monopoly power. Finally, interindustry 
wage variations over time are statistically examined to assess interactions between 
cost elements and the price-cost structure. 
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PRICE-COST STRUCTURE AND BEHAVIOR OF PROFIT MARGINS 


Kazuo Sato 


1. Introduction 

Price theory or value theory is one branch of economics in which 
empirical verification of theory has lagged far behind theoretical develop- 
ment. Significant contributions of empirical nature within the analytical 
framework of theory have been rather scarce in this field. We need more 
intensive as well as extensive empirical studies to obtain a better understand- 
ing of the working of our price system. If we compare the present status of 
price theory with that of aggregative theory of employment and income, we 
find the contrast quite striking. The latter has attained remarkable progress 
in empirical applications both in terms of quality and quantity of academic 
output in the past two decades. Backwardness of value theory in its empirical 
development is certainly a serious drawback in the way of combining theories 
of value and employment successfully. We are still not very far from where 
we were a dozen years ago when Professor Fellner commented that "'the pro- 
cess of including problems of the cost-price structure in the theory of em- 
ployment is still in its early stages. "' 

There are many avenues of approach to the empirical realm of price 
theory. Case studies of individual firms and industries in pricing practices 
are one such, Studies of price flexibility are another. It is important, how- 
ever, to have a broad, overall picture of the working of the price system be- 
fore undertaking more detailed individual studies. 

In this connection, our empirical concept which is most directly re- 
lated to the theoretical one is perhaps that of profit margins. Cross profit 
margins as a percentage of sales can be linked to the concept of equilibrium 
price-cost relationships of the firm. Importance of profit margins in the 
context of price theory is well recognized in economic literature. To cite a 
few examples, gross profit margins, primarily determined by the degree of 
monopoly power, are the determinant of income distribution; or their short- 
term stability is a measure of price flexibility; or full-cost pricing is the 
actual pricing policy which sets price with a predetermined percentage margin 
added to average unit prime cost. 

However, we still lack sufficiently conclusive empirical findings on 
behavior of profit margins. The present study attempts to help fill this gap 
in our knowledge through an empirical analysis of various aspects of profit 
margins in the United States economy. It tries to answer such questions as 
how percentage profit margins of different sectors behave secularly as well 
as cyclically, how they differ among successful and unsuccessful firms, 
whether monopoly power is an important factor in determining inter’ndustry 
differentials in profit margins as well as their cyclical behavior, and so on, 
Because of the availability of better data and clarity in concepts, the analysis 
is mostly confined to the manufacturing sector. 

Various hypotheses on cyclical and secular patterns of behavior of 
percentage profit margins, presented in a number of previous studies, have 
been tested and the implications of them have been drawn. In Section 2, we 
examine secular and cyclical behavior of the percentage gross margin in re- 
lation to percentage overhead cost; it is found that in manufacturing as a 
whole for the period 1917-1956, the percentage gross margin is largely re- 
lated to the secular level of their percentage overheads as well as the income 
tax schedule, but shows quite distinct, even though minor, cyclical responses 














1, W. Fellner, "Employment Theory and Business Cycles,'' in H. S. Ellis, 
ed., A Survey of Contemporary Economics, Vol. I (Homewood, Illinois, 


R. D. Irwin, Inc., 1949), p. 86. 
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to changes in demand. A similar comparison among different sectors of the 
economy supports an hypothesis that differential patterns of price-cost be- 
havior among them are for the most part governed by differences in the pro- 
duction structure with differential adaptations to fluctuations and to trends in 
demand, It is not necessary to make any reference to industrial concentra- 
tion in this respect. Within the manufacturing sector a comparison of firms 
making profits and losses yields the conclusion that limitations of demand are 
the most influential factor in determining differential price-cost relationships 
among them, In Section 3, we go into less aggregated levels and undertake 
an interindustry study of manufacturing for the post-war period. Interin- 
dustry differentials in percentage net margins are found to be explained partly 
by differences in capital/sales ratios, industrial concentration, secular trends 
in demand and cyclical fluctuations in output. In particular, the importance 
of differential rates of industrial expansion in determining the secular profit- 
ability of industries is noted. An examination of differences in cyclical price- 
cost behavior among manufacturing industries leads to a tentative rejection 

of an hypothesis that the degree of market imperfection or monopoly power 
determines cyclical patterns of price-cost behavior among manufacturing in- 
dustries. Rather it tends to suggest other factors--in particular, cyclical 
flexibility of demand. In the appendix where we try to investigate the rela- 
tionships of the interindustry profit and wage differentials, we make a statis- 
tical test on determinants of variations in the interindustry wage structure; 

it rejects the hypothesis that differential changes in labor productivity is a 
dynamic factor in interindustry wage variations over time, but suggests dif- 
ferential rates of expansion, profitability, and industrial concentration as 
important factors in this connection. 


? 


Aggregative Study 





A. Secular and Cyclical Behavior of Percentage Profit Margins, 
anufacturing, 1917-1956 

1, Problem, The importance of percentage gross profit mar- 
gins, i.e., the ratio of price minus average unit direct cost to price, for 
various economic problems such as measurement of monopoly power and 
price flexibility has been well recognized. Nevertheless we have had no con- 
clusive empirical findings about how they would behave over business cycles 
and over the long run. As behavior of price-cost relationships is important 
not only for theory but also for policy formulation, it is worth while making 
a more intensive investigation of this subject. 

2. Previous Study. Let us first review previous findings in 
this respect. The theory of imperfect competition suggested that the gap be- 
tween price and marginal cost in short-run equilibrium may be considered as 
a measure of the degree of monopoly power. 1 If a firm maximizes its short- 
run profits, its price minus marginal cost (which is equal to marginal rev- 
enue) as a percentage of price at the equilibrium output, i.e., the degree of 
monopoly, is equal to the inverse of the elasticity of demand. Insofar as 
short-run profits are maximized, it follows that the price-marginal cost re- 
lationship is influenced neither by shifts in demand nor by changes in cost. 

It changed only if demand elasticity is changes at equilibrium output. The 
percentage gross margin, then, is determined by the elasticity of demand 
and the average cost-marginal cost relationship. 











1. Abba P. Lerner, "The Concept of Monopoly and the Measurement of Mo- 
nopoly Power,'' Review of Economic Studies, I (June, 1934), pp. 157-175. 





2. The following relationship holds at the short-run equilibrium output: 
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(i) Harrod. On the basis of this short-run theory, Harrod 
argued that the fall of real income in the slump would make consumers and 
business firms more careful in their purchases and make demand more elas- 
tic; the trend would be reversed in the boom. Thus, according to him, the 
degree of monopoly tends to diminish in the slump and increase in the boom. i 

(ii) Kalecki. Kalecki, however, pointed out importance 
of other factors, e.g., tacit and explicit collusions among firms, which in- 
fluence the degree of monopoly in the opposite direction over the cycle, 2 
Later, he developed this point in more detail to discuss cyclical and secular 
behavior of percentage gross margins in American manufacturing. 3 Kalecki 
began his analysis within the framework of price formation in oligopolistic 
markets and proceeded to draw implications from actually observed behavior 
of percentage gross margins. He started with assumptions that manufactur- 
ing firms operate with more or less constant marginal and hence average 
direct cost up to full capacity and that they set their selling prices on the 
basis of their unit direct costs and their rivals' prices which may be repre- 
sented by the average price prevailing in the industry. Firms may be said 
to have higher "monopoly power" if they can charge higher prices with given 
levels of unit direct cost and industry-average price. Aggregation of micro 
price-cost relationships over the industry leads to a conclusion that the de- 
gree of monopoly power for the industry as a whole can be represented by the 
price/direct cost ratio, or the average percentage gross profit margin. 
Kalecki, thus, considered the level of the percentage gross margin as a 
measure of the degree of monopoly. From this simple formulation of price- 
cost behavior, Kalecki concluded 1) that increases in the market share of 
large firms would tend to raise the average degree of monopoly, i.e., the 
average percentage gross margin, via tacit agreements among them; 2) that 
sales promotion would tend to create artificial market imperfection so as to 
raise the degree of monopoly; 3) that rises in the proportion of overhead costs 
to direct costs would cause rises in the degree of monopoly only insofar as 





m = (1/n + 1/q D/0 + 1/y .) 


where m is the percentage gross margin, 1, is the elasticity of demand 
with respect to price, and 9, is the elasticity of supply with respect to 
average variable cost. When marginal cost is constant, 1/n.. is equal to 
zero while m and the degree of monopoly coincide with each other. 


1. Roy F. Harrod, "Imperfect Competition and the Trade Cycle, '' Review 
of Economic Statistics, XVIII (May 1936), pp. 84-88. 





2. Michael Kalecki, Essays in the Theory of Economic Fluctuations, (London, 
Allen and Unwin, 1939), Chapter 1, "The Distribution of the National Income, "' 
reprinted in W. Fellner and B. Haley, eds., Readings in the Theory of In- 
come Distribution, Philadelphia, The Blakiston Co., 1949), pp. 197-217, 

esp. p. 213. 











3. M. Kalecki, Studies in Economic Dynamics, (London, Allen and Unwin, 
1943), Chapter 1, "Costs and Prices," pp. 9-31, and Theory of Economic 
Dynamics, (London, Allen and Unwin, 1954), Chapter 1, "Costs and Prices, "' 
Pp. - Kalecki gave two different versions of essentially the same 


theory in the two books. We follow above the more recent version of the 
1954 book. 








363 








KAZUO SATO 


squeezes of profits" lead to tacit agreements among firms--thus, in periods 
of depression, this "protection of profits'' factor would be apt to help create 
tacit agreements among sellers to recapture cyclical increases in percentage 

verheads; the degree of monopoly tends torise in the slump and to fall in 


the boom; 4) that increased trade union strength may cause firms to adopt 


lower profit margins to thwart labor's insistent demand fer higher wages; 
5) that technological progress would influence price-cost relationships only 
to the extent that increases in overheads due to technological changes are 
passed on to higher gross margins via tacit agreements among producers. 

In the light of these observations, Kalecki interpreted actual move- 
ments of the percentage gross margin in American manufacturing as a whole 
for the period, 1899-1937, on the basis of quinquennial and biennial Censuses 


7) 


of Manufactures. According to him, the secular rise in the percentage gross 
margin from 1923 to 1929 was partly accounted for by a rapid introduction of 
sales promotion and a general increase in percentage overheads; rises in the 
percentage gross margin in the depression, 1929 to 1933, were due to cyclical 
increases in the percentage overheads which fostered agreements among manu- 
facturers to protect their profits; and declines of the percentage gross margin 
fromm 1933 to 1937 were probably due to increased trade union strength. 

(iii) Tsiang. Like Kalecki, S.C. Tsiang examined cyclical 
and secular behavior of the percentage gross profit margin in American manu- 
facturing as a whole and in three selected manufacturing industries for the 
period, 1919-1937, on the basis of biennial Censuses of Manufactures. As- 
suring that individual firms have more or less constant short-run marginal 

ost and that they are faced with kinked demand curves in the short run, he 
ontended that, in explaining cyclical behavior of the percentage gross mar- 
gin, collusive agreements, tacit and explicit, among firms might be more 
important than cther factors, such as consumers’ attitudes (the Harrodian 
effect) or advertising which would tend to affect demand elasticity. Because 
of indeterminancy at the kink of the demand curves, Tsiang expected that ''it 
may very well be that the movement of profit margins would not lend itself 
to generalization into some predictable law, or display any definite pattern 
of behaviour during the business cycles at all.''“ Examining the biennial 
time series of the percentage gross margin for manufacturing as a whole, 
he attached a significance to its rise from 1929 to 1933 in the cyclical down- 
swing and to its decline from 1933 to 1937 during the recovery as an evidence 
of changes in the intensity of collusions among sellers over the business 
cycle. For its secular rise from 1921 to 1929, Tsiang disagreed with Kalecki 
who stressed the role of sales promotion; Tsiang pointed out a negative cor- 
relation between changes in the percentage gross margin and changes in av- 
erage unit prime cost during the period and suggested that price inflexibility 
due to oligopolistic pricing practices had probably been the major factor for 
this inverse association between the two. He proposed this interpretation as 
an evidence of increased price inflexibility in the U. S. economy during the 
twenties and thirties. 3 











1. Sho-Chieh Tsiang, The Variations of Real Wages and Profit Margins in 
Relation to the Trade Cycle, (London, Pitman and Sons, 1947), Chapters 5 
and 6, pp. 68-118. 








2. Ibid., p. 75. 





3, For a similar approach see John T. Dunlop, "Price Flexibility and the 
Degree of Monopoly, "' Quarterly Journal of Economics, LIII (August 1939), 
pp. 522-533. 
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Both Kalecki and Tsiang rejected the full-cost principle as an explana- 
tion of cyclical and secular behavior of the percentage gross margin on the 
ground that the full-cost principle, as an ex-post rationalization, does not 
supply any explanation about how prices are determined. 

3. New Empirical Observations. We have examined conflict- 
ing views and interpretations of secular and cyclical behavior of the percent- 
age gross margin in U. S. manufacturing before World War Il. We shall now 
turn to our own examination of price-cost behavior in manufacturing as a 
whole during the period, 1917-1956, 

(i) Sources of data. Previous writers, Kalecki and Tsiang, 
used Censuses of Manufactures as their main source of data. The Census of 
Manufactures gives data on such items as value of product, cost of materials, 
and wages and salaries. Direct cost may be defined as the sum of wages and 
cost of materials. Definitions are clear, but Census data have serious limi- 
tations. In the first place, though the Census covers a long period of years, 
it was not conducted on the annual basis.“ In the second place, no data on 
overhead expenses were collected by the Bureau of the Census throughout the 
period. These limitations allow us little room for a meaningful inspection 
of cyclical as well as secular behavior of the percentage profit margin. 

There is, however, an alternative data source which has not been 
utilized so far for our kind of studies. It is Statistics of Income, Part II, 
Corporate Income Tax Returns.* It publishes tabulations of income and 
balance-sheet statements of active corporations by major industry groups 
for all years since 1916. Statistics of Income data, however, have their own 
limitations. ° Nevertheless, a comparison with Census data has demonstrated 




















1. See Kalecki, Studies, p. 27 and Tsiang, op. cit., pp. 71-74. A contrary 
view was expressed by B. M. Cheek in a similar study of cyclical behavior 
of the percentage gross margins in Australian manufacturing industries from 
1927 to 1946. He emphasized the full-cost principle as an explanation of 
cyclical stability of the percentage gross margins. See B. M. Cheek, "Eco- 
nomic Theory and Industrial Pricing, '' The Economic Record, XXV (August 
1949), pp. 140-157. 





? 


2. It was conducted quinquennially from 1899 to 1919, biennially till 1939, 
and annually only for the most recent period since 1949 (as Annual Survey of 
Manufactures). Since 1947 the Bureau of the Census has been following the 
practice of withholding aggregative data on the value of product and cost of 
materials from official publication. This adds to the data limitations. 








3. See, however, Thor Hultgren, ''Cyclical Changes in Costs, Prices and 

Profit Margins, '' American Statistical Association, Proceedings of the Busi- 
ness and Economic Statistics Section, 1955-1956, (Washington, D. C., 1957), 
pp. 191-200. Hultgren based his study of cyclical timing of total cost and net 
profit margins in manufacturing on the same source as ours. “* 








4. U. S. Treasury, Statistics of Income, Part Il, (Washington, D. C., 
Government Printing Office). 





5. Some of these limitations are as follows: First, industrial classification 
is on a company basis rather than an establishment basis so that activities 
other than manufacturing are included in manufacturing activities and vice 
versa. Secondly, fiscal year rather than calendar year is the basis of tax 
returns. Thirdly, definitions of cost and value of product are different from 
Census definitions. 


365 








KAZUO SATO 


that, in the aggregate for manufacturing, the percentage gross margins from 
the two sources behaved very closely to each other, warranting the reliability 
of Statistics of Income data for the purpose of the present study. 

(ii) Variables defined. First of all, let us define various 
variables. We mean by gross margins the difference between the value of pro- 
duct and direct or variable cost. Overhead expenses are the difference be- 
tween total cost (including all costs incurred for production) and direct cost. 
Net margins or net profits are gross margins minus overheads and before de- 
ducting income taxes and dividend payments. These magnitudes, when expres- 
sed as a percentage of the value of the product, may be called percentage 
gross and net margins and percentage overheads. They are represented by 
m,n and e, respectively, in this study. In addition, capital invested is de- 
fined as the value of all assets employed for production; the turnover ratio, 
i.e. , the ratio of capital invested to the value of product, is represented by 
k in this study and is called the capital/sales ratio or the assets/sales ratio, ¢ 

(iii) Statistical data. Table 1 presents the percentage 
gross margin, overheads and other relevant variables for the manufacturing 
sector as a whole for the period, 1917-1956, 3 some of which are shown graph- 
ically on Charts 1 and 2, 

To examine the cyclical behavior of the percentage gross margin, we 
have to first identify various cyclical phases during the period. The relevant 
variable in this context is a measure of cyclical fluctuations in demand in re- 
lation to total capacity in manufacturing, or a measure of excess capacity in 
proportion to total capacity. Since we do not have any reliable measure of 
capacity, a device, such as taking a percentage deviation of the actual level 
of output over the last-peak level of output may be used as a proxy index of 
excess capacity. The index, thus constructed, is given in column (10). 

There is another index which sensitively reflects changes in demand 
in relation to capacity. It is the proportion of sales by firms making losses 
to total sales. When demand declines, more firms run into net losses and 
the proportion of net-deficit sales in total sales rises. This proportion may 








1. This close correspondence between the two is observable at least since 
1933. There are, however, considerable discrepancies before 1931. A de- 
tailed examination of the comparability of data is presented in Appendix 1 

of my dissertation. 

2. These basic definitions, however, have to be modified to make them 
conform to definitions followed by corporate income tax returns. The value 
of product is replaced by total sales which is the sum of gross sales of goods 
(net of discounts and trade allowances) and gross receipts from operations; 
overheads as all deductions minus direct cost. The percentage gross margin 
is defined as the ratio of (sales minus direct cost) to sales. The percentage 
overheads, however, are defined as the ratio of overhead expenses to total 
receipts (total sales and other income) to make an allowance for non-manu- 
facturing activities which contribute to creating additional income of manu- 
facturing corporations. Correspondingly, capital invested is defined as the 
book value of total net assets minus holdings of government and other securi- 
ties. For exact definitions of these concepts, see the glossary provided in 
Statistics of Income, Part I. 





3. No comparable data are available for the first year (1916). 
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listed. Sales of goods are estimated by multiplying total receipts with the 
average ratio of sales to total receipts for the subsequent period, 1922-1929 
(except 1925), .9551 (its standard deviation is . 0026). 

Columns (6) to (8): Annual percentage changes ( X /X,_ ) in total 
sales (col. (6)), in direct cost (col. (7)), and in overheads (col. tay). The 
data are drawn from the same source as above. 

Column (9): Federal Reserve Board indexes of production for all 
manufacturing (1947-9=100). See Productivity, Prices, and Incomes, Mate- 
rials prepared for the Joint Economic Committee, United States Congress, 
(Washington, D. C., Government Printing Office, 1957), p. 85. 

Column (10): Excess capacity measure. Unity minus the ratio of the 
actual level of output to the last-peak level of output, . For 1946 and sub- 
sequent years, the 1945 output, instead of the 1943 output, was chosen as Q 
in order to avoid apparent wartime distortion. 

Column (11): Wholesale price indexes for total manufactures (1947-9 
= 100). For 1947-56, see Wholesale Prices and Price Indexes, 1957, Bureau 
of Labor Statistics Bulletin No, 1235, (Washington, D. C., Government 
Printing Office, 1958), pp. 32-33. For earlier years, indexes for semi- 
manufactured and manufactured goods are combined and linked to the later 
indexes. These indexes are given in Handbook of Labor Statistics, 1950 edi- 
tion, BLS Bulletin, No. 1016, (Washington, D. C., Government Printing 
Office, 1951), p. 118. 

Column (12): Average hourly earnings for production workers in all 
manufacturing. For 1919-1956, see BLS, Employment, Payroll, Hours, and 
Earnings. For 1916-1918, average weekly earnings given in the same source 
were divided by average weekly hours worked in manufacturing estimated 
from Paul Douglas, Real Wages in the United States, 1890-1926, as given in 
Historical Statistics of the United States, 1790-1945. 























be called the net-deficit sales ratio or in short the d-ratio. It is given in 
column (5). Chart 2 demonstrates the close movements of the two measures 
of excess capacity. 

4. Secular Behavior of the Profit Margin. A glance at Chart 
1 is enough to demonstrate secular stability of the percentage gross margin 
for manufacturing as a whole. The percentage overheads, on the other hand, 


TABLE 2 


Means and Standard Deviations of Percentage 
Gross Margin and Overheads (%) 














Period 
Means s.d. c.0O.var. Means s.d, c.0O. var. 
1922-1933 24. 4 1.4 mee 24.2 4.8 19,6 
1933-1956 25.7 1.4 5.3 19.4 3.6 18,1 











l. The coefficient of correlation between the two indexes for, e.g. 
1943 is 92%. 


, 1922- 
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show large fluctuations over the period. Table 2 gives a quantitative expres- 
sion to this visual impression. The percentage overheads had coefficients 

of variation about 3.4 times as large as those of the percentage gross margin 
in both sub-periods. 

Overhead expenses, more or less fixed in the short run, | fluctuate 
together with cyclical fluctuations in excess capacity. Cyclical swings of de- 
mand are faithfully followed in cyclical movements of the percentage overheads 
in Chart 1. There, however, exists a remarkable degree of secular stability 
in the percentage overheads. Their normal level seems to have remained 
close to 20% through the end of 1930's. Then, from the high of 1939 (23. 8%) 
the percentage overheads declined sharply to the low of 1943 (14.1%) and re- 
covered gradually to the pre-war level by the end of our period. The sharp 
decline in e from 1939 to 1943 is partly due to the exceptionally high degree 
of capacity utilization in the wartime. The other responsible factor is a rise 
in prices of manufactured goods relative to other prices, especially service 
prices during the same period. The recovery of e since 1943 is partly ex- 
plainable by the reversal in relative prices after the war and partly by rela- 
tive increases in overhead labor (salaried personnel). 

The percentage gross margin, which was cyclically more stable than 
the percentage overheads, fluctuated around the normal level of 25 per cent 
orso. Secular behavior of e since 1939 is closely but less markedly re- 
flected in m, too. Wartime excess demand and sharp increases in corpo- 
rate income tax rates from 1940 apparently contributed towards keeping the 
percentage gross margin more stable in the face of declining overheads. 

5. Cyclical Behavior. There, however, seems to be a con- 
sistent, even though not conclusive, pattern in the cyclical behavior of m. 
We may hazard a generalization from Charts 1 and 2; the percentage gross 
margin rises somewhat in a year of recovery and then tends to decline grad- 
ually to the more or less stable floor (relative to the normal level of e ) 
through the ensuing prosperity and contraction. Cyclical behavior of m and 
e in years of recovery and contraction, along with that of wholesale price 
indexes and average hourly earnings, is tabulated in Table 3 to make this 
general pattern clearer. 

Notable exceptions from our general rule arise only in 1923-25. Data 
for the early 20's are less reliable than later years and these exceptions 
should probably be neglected. It should be noted that constant m's in recent 
years of decline were actually falls as compared to the rising e's in the same 
period. It must also be noted that the cyclical behavior of m is not necessarily 





1, For annual percentage changes in total sales, direct cost, and overhead 
expenses, see columns (6), (7), and (8) on Table 1. For the 37-year period, 
1919-1956, their averages are almost equal to each other, being 6.4, 6.4, 
and 6.6% respectively. However, their standard deviations are quite dif- 
ferent, being 16.1%, 16.4%, and 9.3%. The coefficients of correlation are 

. 989 between changes in sales and in direct cost, and only . 750 between 
changes in sales and in overheads. 


2. For this substitution of overhead labor for direct labor, see Ruth P. 
Mack, "Inflation and Quasi-Elective Changes in Costs, '' Review of Eco- 
nomics and Statistics, XLI (August 1959), pp. 225-231 








3. It should be noted that this particular pattern is not due to cyclical shifts 
in industry composition within the manufacturing sector. 
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TABLE 1 


Cyclical Behavior of the Percentage Gross Margin, Overheads, 
Prices and Average Hourly Earnings 
for All Manufacturing, 1917-1956 | 











Recovery Decline 
Year m e p Ww Year m e Pp Ww 
1921-22 rise fall fall fall 1918-19 const. rise rise rise 
1924-25 fall fall rise const. 1923-24 fall fall fall rise 
1927-28 rise fall const. rise 1926-27 fall const. fall const. 
1932-33 rise fall rise const. 1920-30 fall rise fall fall 
1938-39 rise const. fall rise 1937-38 const. rise fall const. 
1946-47 const. fall rise rise 1944-45 const. rise rise const. 
1949-50 rise fall rise rise 1948-49 const. rise fall rise 
1954-55 rise const. rise rise 1953-54 const. rise rise rise 


Number of years 


rise 6 0 5 5 0 6 3 + 
fall l 6 2 l 3 l 5 l 
const. l 2 l 2 5 ] 0 3 








due to particular patterns of cyclical behavior of p and w. 

For years other than those of turning points, the percentage gross 
margin remained more or less stable, or gradually falling. Such are years, 
1930-32, 1934-38, 1941-45, 1946-48, 1950-54, and 1955-56. Deviations are 
found for the following years: 

Rise: 1925-26, 1945-46 

Fall: 1917-18, 1919-20, 1933-34, 
The fall of m from 1917 to 1918 can be explained as a recovery from the 
post-World War I inflation to more normal price-cost relationships. Though 
comparable data are not available for 1916, there is reason to believe that 
m rose sharply from 1916 to 1917 due to very strong excess demand. From 
1916 to 1917 the wholesale price index for manufactured goods rose by 31. 5% 
whereas average hourly earnings rose only by 19. 2%, ¢ A similar demand in- 
flation of the classical type, though milder, took place in 1945-46 when the 
wholesale price index rose by 14. 2% and average hourly earnings by 6.1%. 
The exceptions in 1920's might be due to defects in data. The fall of m in 
1933-34 is a reaction to the sharp rise of m in the preceding recovery of 
1932-33, 

6. An Interpretation. We may summarize our findings as 








l. For m and e, changes within bi 2.5 per cent and for p and w, changes 
within bi l per cent are treated as constant. 

2. From 1917 to 1918, p rose by 11.7 per cent whereas w increased by 
30.7 per cent. 





st. 
st. 


ies 
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follows:! Let s and c be subscripts representing the secular and cyclical 
components of the percentage ratios.“ m,. is positive in a year of recovery 
and then decreases gradually over the cycle, 3 while e. is at minimum in 
the cycle peak and increases as the degree of excess capacity increases. 
The variability of m. was about one third of that of e. in the past four de- 
cades and there exists a strong negative correlation between m, and e.. 
Now how did the secular components of m and e change over the 
four decades? The fact that the large swing of e. since 1939 is closely re- 
flected in a similar movement of m_ suggests that changes in the secular 
level of e are most likely to be passed on to the secular level of m with 
very little time lag. It is also apparent that the secular component of the 
percentage net margin, m, , expanded greatly from 1940 on. Part of this 
widening is due to a substantial decline in the degree of excess capacity dur- 
ing the wartime and postwar period. But it also corresponds_in timing with 
the large jump in the corporate income tax rates since 1940.”° The question 





1. Annual data on which our findings are based are not a satisfactory basis 
for examining cyclical behavior. Comparable quarterly data are available 
in FTC-SEC, Quarterly Financial Report of Manufacturing Corporations 
from the first quarter of 1947 on. Unfortunately, however, it does not seg- 
regate direct cost and overheads except for the nine quarters beginning the 


first quarter of 1951, thus making a study of quarterly movements of m 
impossible. 





2. By definition, 


m=m +m and e=e +e 
s c s Cc 


3. According to B. M, Cheek, Australian manufacturing in the period of 
1927-46 showed an exactly opposite pattern of cyclical behavior of m -- 
rising in recession and falling in recovery. This is rather a puzzling dif- 
ference. See Cheek, op. cit. 


4, If linear trends are fitted to m and e during the period, 1947-56, to 
estimate their cyclical components, we obtain 


m_ = .29t + 24,8 (R* = . 67) 
¢,.% .49t + 16.4 (R° = . 86) 
r(m_, e)=--.52 

Cc Cc 


During the 1947-56 period the normal net margin continued to narrow. 


5. The effective tax rate on net profit in all manufacturing for 1938-1952 
was as follows (expressed in per cent): 


1938 15.5 1943 63.0 1948 36.0 
1939 16,0 1944 62.5 1949 35.8 
1940 27.6 1945 57.9 1950 43.9 
1941 46.7 1946 36.5 1951 55.6 
1942 59.6 1947 36.1 1952 54,6 


For 1954-56 the rate was reduced to about 47 per cent, as the excess profits 
taxes during the Korean war were abolished. See Eugene M, Lerner and 
Eldon S. Hendriksen, ''Federal Taxes on Corporate Income and the Rate of 
Return on Investment in Manufacturing, 1927 to 1952, '' National Tax Journal, 
IX (September 1956), pp. 193-202. 
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of whether or not corporate income taxes are shifted forward has been dis- 
cussed by a number of writers. Traditional theory argues that, as corporate 
income taxes change neither marginal revenue nor marginal cost curves of 


the firm, they will not affect the profit maximizing price-output relationships 
and hence cannot be shifted. This argument is valid only in the short run 
when marginal revenue and marginal cost curves are given, In the longer 
run, changes in tax rates affect the relative size of earnings of individual 


firms and thus tend to reallocate resources among firms and to affect rela- 
tive growth and new entry of firms. The distribution of marginal cost and 
marginal revenue curves among firms will be altered. The statistical evi- 
dence of forward shifting of corporate income taxes can only be explained in 
terms of the particular dynamic adjustment of firms to the changing economic 
environment. 

The same argument may be applied to the effect of secular changes 
in the proportion of overhead costs to direct costs in so far as these changes 
come from sources external to individual firms. Changes in general technol- 
ogy or relative prices are external forces which alter the basic cost condi- 
tions of individual firms alike. If aggregate demand is more or less normal, 
changes in their percentage overheads tend to reallocate flows of funds among 
firms and thus to bring about certain readjustments of aggregate price-cost 
relationships. Cyclical fluctuations in their percentage overheads, however, 
do not affect the percentage gross margin in a similar way because all firms 
are held more or less unchanged. 

7. Critique of Previous Studies. Our findings are in sharp 
contrast to the previous studies by Kalecki and Tsiang in many respects. We 
have found that, according to our data, there was no secular rise in the per- 
centage gross margin for manufacturing as a whole during the twenties. Even 
if this absence of the secular trend were due to possible defects in data (e.g. , 
in classifying costs between direct and overhead costs), it still holds that the 
secular components of the percentage gross margin and the percentage over- 
heads moved closely together. Thus, both Kalecki's argument for selling 
promotion through intensified advertising campaigns as partly responsible 
for the increase in the percentage gross margin in the 20's and Tsiang's al- 
legation of increased price inflexibility through the 20's cannot be accepted. 
We have also found that the percentage gross margin, when cyclical fluctua- 
tions were eliminated, remained stable till late in the 30's. Kalecki's in- 
ference that increased trade union strength was responsible for the decline 
in the percentage gross margin over 1933-1937 is therefore not acceptable, 
We have found that the percentage gross margin showed a more or less con- 
sistent pattern of cyclical behavior over the four decades; in particular, little 
supporting evidence was found for the tendency of the percentage gross margin 
to rise in periods of depression because of tacit and explicit collusions among 
sellers. Nor can changes in demand elasticity alone account for it. Finally, 
we have found that the secular decline of the percentage overheads from 1939 
to 1943 and their secular advance since 1943 (and the sharp increase in income 
tax rates since 1940) were followed closely by the simultaneous parallel move- 
ment of the percentage gross margin. This fact alone seems to disprove 
Kalecki's assertion that changes in normal overheads are passed to gross 
margins only indirectly through tacit agreements among firms. He did not 
take into account dynamic factors which may tend to establish a certain stable 
price-cost structure. 





1. See inthis respect arguments presented by Lerner and Hendriksen, op. 
cit., and Don M, Soule, "Shifting of the Corporate Income Tax: A Dynamic 
Analysis, '' Journal of Finance, XIV (September 1959), pp. 390-402. 
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Harrod emphasized changes in demand elasticity as a major determi- 
nant of the price-cost relationships in the short run, It, however, was rec- 
ognized that firms tend to attempt long-run profit maximization rather than 
short-run profit maximization. Also it was doubted that firms can estimate 
their short-run elasticity of demand in the fact of constantly changing demand 
conditions. If demand elasticity has something to bear on the percentage 
gross margin, it should be its longer-run normal aspect. 

Kalecki's model, though ingenious, does not provide us with a proper 
test of his hypothesis. A rise in the percentage gross margin may be due to 
an increase in the degree of market imperfection but it may be due to any one 
of other equally important factors.* Unless we can test it empirically, we 
are always led to tautologies. 

Tsiang's contention on unpredictableness in cyclical and secular be- 
havior of the percentage gross margin is not borne out by evidence, Reliance 
on kinked demand curves is not a proper way of explaining the working of our 
price system over the long run, 

The full-cost principle likewise does not tell us why producers set their 
prices at their actual level and gives us no principle to explain cyclical and 
secular behavior of the percentage gross margin. It is only a rule of thumb 
that manufacturers follow. It is perfectly compatible with the marginal prin- 
ciple if we take a longer-run view. 

8. Conclusion. We should be able to fully explain the observed 
cyclical and secular behavior of the percentage gross margin for manufactur- 
ing as a whole on the basis of the traditional marginai principle if individual 
firms have more or less constant marginal cost curves in the short run and 
if the distribution of demand among firms relative to each other does not 
change significantly over time. Suppose that individual firms were to set 
their prices by adding certain percentage markups on average unit direct 
cost as a short-cut approximation to profit maximization. These markups 
would be changed only when there were substantial changes in demand and/or 
cost conditions. Then, in the short run, the average percentage gross margin 
for manufacturing as a whole would remain more or less stable unless ag- 
gregate demand went beyond the range of constant marginal costs or the dis- 
tribution of demand among firms as well as among industries changed in a 
significant manner. The average percentage markup or gross margin would 
tend to fluctuate around the stable level as demand expanded and contracted 
cyclically, following the common dictum of "what the market will bear. " 

As the boom progressed, productive capacity would tend to outstrip aggregate 
demand, which would tend to narrow the percentage markup by way of in- 
tensified competitiveness among firms. In recession or depression, indi- 
vidual firms would try to maintain their conventional markups the best they 
could. However, once revival came, their expectations of improved busi- 
ness would tend to raise their markups. Now the markups themselves would 
be determined by the dynamic interactions of demand and supply. Changes 
in income tax rates or technological changes which alter the proportion of 
overheads to direct costs would have the strongest effects on firms marginal 
to the industry. There would ensue a new distribution of demand among 
firms and a new structure of percentage markups among firms. The aver- 
age percentage gross margin for manufacturing as a whole would tend to be 
realigned to new cost conditions. This brief sketch seems to explain the 
actual patterns of cyclical and secular behavior of the percentage gross 








1, Similarly, Lerner's degree of monopoly power can be a measure of 
monopoly power in the short run only if firms maximize their short-run 
profits with no reference to their long-run position. 


375 








KAZUO SATO 


margin for manufacturing as a whole. 

B. Intersector Comparison 

1. Problem. In the previous section we have argued that the 

cyclical and secular behavior of the percentage gross margin in relation to 
the percentage overheads in the manufacturing sector as a whole can be ex- 
plained for the most part by the marginal principle provided that individual 
firms have more or less constant marginal cost and that the distribution of 
demand among firms is stable.! Secular changes in the percentage gross 
margin are ascribed to long-run adaptations of supply to demand under the 
influence of the marginal principle. 

The same hypothesis may be tested in a broader framework by com- 
paring market performances of various sectors with respect to cyclical and 
secular behavior of the percentage gross margin in relation to the percentage 
overheads.“ We shall make such a comparison in this section. The sectors 
which are selected for the comparison are: farm, mining (including quarry- 
ing), wholesale and retail trade, transportation, construction, and services. 
The data for these sectors are taken from the same source as for manufactur- 
ing (except for the farm sector). The definitions of the variables are also 
the same. The percentage gross margin, percentage overheads, ana net- 
deficit sales ratio are shown graphically in Chart 3. To assist the compari- 
son, means and standard deviations of m and e are shown in Table 4A 
and those of annual changes in sales, direct cost, and overheads in Table 4B. 

2. Empirical Examination. Only a very brief examination of 
each sector's performance is presented below. The purpose of this section 
is not to present a rigorous analysis of price behavior but to examine to what 
extent the cyclical and secular patterns of the profit margin observed for 
manufacturing are typical for other sectors in the economy. The examina- 
tion is by necessity sketchy and must be supported by further investigations. 

(i) Farm. The farm sector has an inelastic supply in 








1. As shown in the previous section, the percentage gross margin is a func- 
tion of the elasticity of demand and the average cost-marginal cost relation- 
ship if short-run profits are maximized by individual firms. If the elasticity 
of demand is taken to be more or less stable in the short run, then the per- 
centage gross margin is dependent mostly on the elasticity of the average- 
cost function, If the distribution of demand among firms is also stable in the 
short run and if most firms in the particular sector have similar AC functions, 
the same holds true with the sector-average percentage gross margin. A 
very high correlation between annual changes in sales and direct cost (99. 5% 
as shown on Table 4B) suggests the working of manufacturing firms within 
the horizontal range of average cost curves. 


2. The approach is suggested by Richard Ruggles, ''The Nature of Price 
Flexibility and the Determinants of Relative Price Changes in the Economy, "' 
in Business Concentration and Price Policy, A Conference of the Universities- 
National Bureau Committee for Economic Research, (Princeton, N.J., 
Princeton University Press, 1955), pp. 441-495. 





3. For the underlying data of this section see Statistical Appendix of my dis- 
sertation. 


4. Data for the farm sector are taken from Survey of Current Business, 
XXXIV, (August 1954), pp. 18-24, and U. S. Income and ee A Supplement 
to Survey of Current Business, 1959, pp. - . See also Agricultural 
Statistics, 1957 edition, Table 666, and 1958 edition, Table 187. 
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TABLE 4 


A. Means and Standard Deviations of Percentage Gross Margins 
and Overheads, 1933-1956 and 1938-1956 











Gross Margin Overheads 
r(m, e) 
Means s.d. c.o.var Means s.d. 6.0, ¥at 
A. 1933-1956 
Manufacturing 25.6 1,4 5.3 19.4 3.6 18.6 . 3i 
Farm 41.0 4,4 10.7 18.2 4.0 21.8 ‘a 
Mining 3.6 3.3 9.4 30.4 9.4 31,1 13 
Trade 20.5 = 4.5 18.5 ee 9.3 i 
Construction 18,4 2.5 1s 7 17.0 5.3 32.2 .95 
Services 49,1 6.8 13.8 47.27 38cm 23.5 93 
B. 1938-1956 
Manufacturing 25.6 1.4 5.3 18.5 2.6 14,2 . 46 
Farm 40.1 ef oz 17,0 3.1 18.0 -,07 
Mining 35.6 3.4 9.5 28.8 3.8 13.2 . 58 
Wholesale Trade 14,1 a 2.6 12.0 . 6 5 -{45 
Retail Trade 27.2 1.9 7o 24.3 1.4 5.6 . 41 
Transportation 32.3 4.4 13.7 26.4 4.0 3.2 .%8 
Construction 17.4 1,4 8.1 14,9 2.0 13.5 65 
Services 46.1 Jen 7.6 42.0 4,6 10,8 .79 





the short run and cyclical changes in demand are absorbed primarily by changes 


in prices. Thus, we should expect an inverse year-to-year movement of the 
percentage overheads and a positive movement of the percentage gross margin 
in relation to that of prices. This expectation can be confirmed by Chart 3A. 
It must be observed that the percentage gross margin remained within fairly 
stable ranges in spite of very large price fluctuations. Part of this stability 
is due to the fact that part of agricultural output is fed back into production 
as inputs.* For the long-run adjustments of supply to demand we should ex- 
pect that the marginal principle would remain imperfect in its working even 
over a long period of years when excess supply persists because of a fairly 








For the farm sector, sales are defined as the sum of receipts from 
marketings, CCC loans, and home consumption; gross margins as sales 
minus intermediate products consumed and employee compensation. The 
ratio between the two is marked by m in Chart 3A. To take account of 
family labor, imputed compensations for family labor are deducted from 
gross margins. The ratio of the adjusted gross margins to sales is marked 
by m' inthe chart. (The imputation was made on the assumption that family 
labor, including proprietors', received the same average compensation per 
head of hired labor.) Overhead expenses are the sum of gross rents paid to 
non-farm landlords, other items, capital consumption allowances, and in- 
direct business taxes. Prices and output indexes refer to total sales as de- 
fined above. 


1. The coefficient of correlation between annual changes in sales and direct 
cost is 78.5% as shown in Table 4B. 








*SUOT}ETAOp prepueys jussoidei sosoyjuered ut srequiny 


te 
ae 














(1°21) (€ *8) (6 *6) 
0£8 ° z78L° €°9 S*Ol 0°6 9S61-ZE6I S9ITAIIS 
(€ “PT) (0°12) (1 *€2) 
€bl° 2768 ° I‘tl €°Lt 9°9I 9S6I-Z€6I uoTJINAZsUOy 
(S *2) (02) (0 *6) 
7h" S08 * €°9 ‘8 1‘8 9S6I-SE6I uotze}y10dsuezy 
(s “8) (2 *IT) (8 “OT) co 
It6° 166° L°6 Z°Il 6 ‘OI 9S6I-8E6I Opell ey om 
(S “OT) (6°21) (2 “€T) 
868 ° 866" L‘o! €*tl ‘tt 9S6I-8E6I epery eTeseToymM 
(6 IT) (1 *€T) (t ‘®T) 
L278 ° 696° z°L 8° 8°8 9S6I-€€6I Suruipy 
(6 °8) (2 °ST) (6 “91) 
IS * S8L° eZ a z°€ 9S61-0Z6I wieg 
(p *6) (€ “9T) (1 *9T) 
Z79L° 66° 9°9 ’*9 +9 9S6I-8I6I Zutinjoenueypy 
" SPBIYIBAO H S9TeSG 4809 JoeAtp B Sete SpP9YI9AO 4809 }DeIIp sees 
ul sosuRrys usxseMjIq UOTJBTeIIOD ut (9%) Sosuey Tenuue oselsAy potted 10399S 


- 





SpesyIIAGO pue ‘480D 19LIG ‘SeTeSg UT seZueYyD TenuUy ‘gq 


’TIACVL 








oz~ 

















7% 











(¢0/0-1) N 


"Awoneog *S'f) BH. ao SHOLIIS 
OBLITIS Yos “>4P “Souwy 














‘SmIDSYW SSOYD FOUINIIWIS 
€ 1avHD 





STWE 1121330 49N ‘ SawsuyFZAO | %”) 
































wy . 





9se1-ss6) INI (9) 


ose! Ovsi Oger 
Saeeanan and an Onan naan Od . "+ 





a 























J Wr ns 
















































































‘ 
Aw 4 
oo 
~ — ESS «= 
er ; 
‘ -™, oa) 
a.  . \ a 
Pio! \V’ fe . } nn 
2 1 q © J 
on 
us 
NM A \. A A 
v~ W 1 
ae 
ave ; os 
OL 








LS61- 6161 - Wavy (y) ss 














































































































—™ 
- . 


eo N7 


r a 


_ 


ioe 

































































be 


ISG / -ef6/ 9SG6/ - SE6/ 996! - 9€6! 
NoLlslatadsNret, 77y (7) FWA, TIVSTVOHM (Q) yaway rewLzy (>) 













































































, wo, O6/ t bop 
a’ q\ 
ar yy a oO" 
ATT \| 
arava 
\ 
\ 
Oo 
( 
1 IX - 
POE / -£E6/ Vv. 
STIYAXLT- (2) : 
! 
" 
a 





O*6/ 


a ae 





Wy" 


























or 


oF 











my 
oa to —N\ 


Ww ™~ ie. 
ban YM 


o/ 























or 








9551 - £86/ 
MOLL NIHLENO J (7) 


we a 


. 
y 








381 





KAZUO SATO 


wide gap between the gross margin and overheads. Farm output grew steadily 
through the 1940's and the 1950's, especially since 1951. As demand did not 
follow supply, farm prices tended to decline continually since 1951 in spite of 


Governmental price supports; the imperfect adaptation of supply to demand is 
reflected in the declining percentage gross margin and the rising percentage 
overheads since 1951. 

(ii) Mining. Mining industries are expected to have sharply 
rising marginal costs* in the short run. In the long run, however, technolog- 
ical progress will lower these marginal cost curves. Thus, we should expect 
in the mining sector that the percentage gross margin will rise sharply in re- 
covery as demand for mining output increases, but will tend to be stabilized 
as demand continues to grow because of technological improvements, and then 
will fall sharply again with contracting output in recession, Technological 
changes which alter the proportion of overheads to direct costs will tend to 
change the percentage gross margin along with the percentage overheads as 
the long-run adjustment of supply to demand is expected to be more or less 
efficient as in manufacturing. These expectations can be proven by Chart 3B, 
The percentage gross margin rose and fell almost invariably as demand did. 
Its cy< lical fluctuations were far wider than its counterparts in manufactur- 
ing. © Yet its secular level stood stable in relation to the secular level of 

the percentage overheads. 

(iii) Wholesale and retail trade. Stability of percentage 
markups in the trade sectors, especially the wholesale trade sector, is 
well known. > Chart 3D shows this remarkable stability of m for the whole- 
sale trade sector. * Though the percentage overheads declined from 1938 to 
1942 and rose very gradually since then, the very strong wartime demand 
(and rises in income tax rates) and then the postwar return to a higher de- 
gree of competitiveness acted as an offset. In the retail trade sector no 
secular trend in the percentage overheads is observable, probably because 
technological changes are the least strong in this sector for replacing labor. 
Secular strength of demand is solely reflected in the behavior of the percent- 
age gross margin over the period. In both sectors, the percentage gross 
margin seems to be insensitive to cyclical fluctuations in demand. 

(iv) Transportation. Transportation industries, as pub- 
lic utilities, have more or less fixed prices in the short run, whereas their 
marginal costs will fall sharply as the volume of traffic increases until less 
efficient equipment is called into service. Thus, the percentage gross margin 
is expected to change in the opposite direction from changes in excess ca- 
pacity before demand overruns capacity limits, while the percentage overheads 
would behave just as in other sectors. The percentage gross margin will 
fluctuate more widely than in manufacturing or mining because of the absence 
of price-cost adjustments in the short run, Even in the long run, the per- 
centage gross margin may move less closely to the percentage overheads than 





1. More exactly, marginal cost of individual firms and marginal supply price 
to the sector. 


2. However, the coefficient of correlation between annual changes in sales 
and direct cost is 96.9%, which is only slightly below the corresponding figure 
of 99. 5% for the manufacturing sector. 


3. See Ruggles, op. cit., pp. 485-486. 


4. Similarly, the wholesale trade sector has the highest correlation, 99. 8%, 
between annual changes in sales and direct cost, 


382 














YALE ECONOMIC ESSAYS 


in manufacturing because of time lags in price-cost adjustments. Chart 3E 
supports these expectations. We should note a sharp rise in m from 1940 
to 1943 as demand recovered and then a sharp fall in m from 1943 to 1946 
as demand contracted. This movement of m is compatible with the assump- 
tion that the transportation sector was at work along the downward sloping 
portion of its MC curve. Since then the percentage gross margin was more 
stable as demand stabilized. But it still moved in the opposite direction from 
fluctuations in the degree of excess capacity. 

(v) Construction. The construction sector supplies highly 
differentiated products. Each product has to meet particular specifications de- 
manded by customers. Detailed cost estimates are prerequisite. Cost-plus 
pricing based on both direct and overhead costs is followed, Thus, we should 
expect that in the construction sector the percentage gross margin would move 
closely to the percentage overheads over the cycle. Chart 3F shows the close 
association between m and e. This cyclical behavior is diametrically dif- 
ferent from manufacturing or mining. From the chart we can also see that 
since 1940 the gap between m and e was influenced by the conditions pre- 
vailing in the market. It must be pointed out that the construction sector is 
quite competitive. 

(vi). Services. This sector consists of industries which 
supply highly differentiated products, i.e., services of various sorts, to 
both business and households. Prices are hard to define for services, but we 
can reasonably expect that full-cost pricing may be the prevalent pricing 
policy in the service sector as it is in the construction sector. Markets 
may be more differentiated than in any other sector and price discrimina- 
tion more common, Besides, costs which are classified as overheads may 
be considered as part of direct cost in this sector. Chart 3G presents re- 
markably close cycli¢al movements of the percentage gross margin and over- 
heads in this sector.* On the other hand, the secular level of the percentage 
net margin is again apparently governed by strength of demand. 

3. Conclusion. Through this brief examination of the seven 
sectors, it is apparent that differences in cyclical behavior of the percentage 
gross margin among the sectors can be explained for the most part by dif- 
ferences in shapes of marginal cost curves in these sectors. The percent- 
age gross margin exhibits varying degrees of sensitivity to cyclical changes 
in demand, ranging from positive reactions in the farm sector and the min- 
ing sector to negative reactions in the construction sector and the services 
sector. No reference to industrial concentration is required to explain the 
differences in these cyclical patterns of behavior. 

We can then safely conclude that the particular pattern of cyclical 
behavior of the percentage gross margin in manufacturing is most likely due 
to the particular shape and distribution of its marginal cost curves. The 
marginal principle is sufficient to explain this particular cyclical behavior. 
As for secular behavior of the percentage gross margin, it is more or less 
influenced by the level of demand in relation to capacity after secular adjust- 
ments to changes in the normal level of the percentage overheads. 





1. The coefficient of correlation between annual changes in sales and the 
sum of direct cost and overheads is 93. 7%,which is substantially higher 
than those existing between changes in sales and direct cost, and between 
changes in sales and overheads, separately. 


2. The same conclusion was presented by R. Ruggles, op. cit., p. 486. 
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C. Size of the Firm and Price-Cost Structure 
I, Problem. We have found that the percentage gross margin 
n manufacturing as a whole exhibited a particular pattern of cyclical and 


secular behavior. It may be asked whether or not this result is independent 
of aggregation. Do firms of different sizes behave in a similar manner? 
Are there any differences in the behavior of individual industries in this 
respect? We examine the first question in what follows. 

2. Intersize Differences in Price-Cost Structure. Statistics 
of Income divides firms into a number of classes by the size of their total 
net assets.' Based on these size classes, changes in percentage gross 
margins and overheads were compared for the period, 1947-1956. Though 
there are some variations from year to year, m and e in all size classes 
tended to change in the same direction as the aggregative averages did. 

Chart 4 illustrates this relation for the most recent period, 1954- 

56. From 1954 to 1955 the recovery of m was faster in larger size classes, 
but from 1955 to 1956 the slight increase of m for manufacturing as a whole 
was accompanied by more or less even increases of m in all size classes 
(except for the largest size class). It suffices here to present a general con- 
clusion that large firms do not seem to be less sensitive to cyclical changes 
in demand. Chart 4, in addition, reveals that there is a very clear relation- 
ship between size of the firm and price-cost structure and that the net-deficit 
sales ratio declines steadily as size of the firm increases. To the examina- 
tion of these facts we now turn. 

Statistics of Income divides corporate firms into those which made 
profits and those which made losses, in addition to size classes. Chart 5 
shows graphically the percentage gross margin, percentage overheads, 
capital/sales ratio, and rates of return (before tax) on capital invested for 
the net-income and net-deficit groups over all size classes in manufactur- 
ing for the year 1954, 

Both the net-income and net-deficit groups show parallel movements 
of mand e, falling sharply and then rising again, and the gap between 
them tends to increase (algebraically) as size of the firm increases. The 
capital/sales ratio tends to rise steadily as corporate size increases. Rates 
of return for the net-income group tended to be fairly stable over size classes. 
Capital invested in manufacturing had only slightly increasing rates of re- 
turn in 1954 as size of the firm increased. The net-deficit group, however, 
showed a large variability of rates of return in spite of more or less stable 
percentage net losses because of rising capital/sales ratios with corporate 
512ze, 








l. For sizes of these classes, see Table 5 below. 


™N 


For the underlying data see Statistical Appendix of my dissertation. 


3. Rates of return before tax on capital invested ranged from 9.4% (Class 
IV) to 12.6% (Classes IX and X). The maximum range after tax is one half 
of this difference, i.e., 1.6%. 

For previous studies of corporate size and earning power, see 
William L. Crum, Corporate Earning Power, (Palo Alto, California, Stanford 
University Press, 1929), and Corporate Size and Earning Power, (Cambridge, 
Mass., Harvard University Press, 1939); Joseph L. McConnell, ''Corporate 
Earnings by Size of Firm," Survey of Current Business, XXV (May, 1945), 


pp. 6-12, and "1942 Profits by Size of Firm, " Survey of Current Business, 
XXVI (January 1946), pp. 10-16; Sydney Alexander, The Effect of Size of 
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Small firms have a very high percentage of overhead expenses in 
sharp contrast to their low capital intensity. However, when individual 
items of overheads are examined, by far the largest item is officers' com- 
pensation. It is probable that a major part of these officers' compensations 
in small firms are actually payments to labor services rendered by their 
proprietors. They may contain profit elements, but their quantitative impor- 
tance is doubtful. * Since officers' compensation as percentage of sales de- 
clines very sharply as corporate size increases (from 9.5% in Class I to . 2% 
in Class XI-XII), a better comparison of the price-cost relationship for dif- 
ferent size classes may be made after eliminating this item from both m 
and e. Such is shown in Chart 5A and B by m' and e', It is remarkable 
that m' of both the net-income and net-deficit groups and e' of the net- 
income group become very flat, at least in the right-hand segment of the 
curves. Rises in m!' and e' for larger size classes are probably due to 
rising capital intensity. 

3. Intrasize Differences in Price-Cost Structure. So far 
we have shown that intersize differences in price-cost structure are mostly 
due to differences in relative importance of proprietors’ income and prob- 
ably capital intensity. Successful corporations earned, on the average in 
the postwar period, only slightly increasing rates of return on capital in- 
vested as corporate size grew. In other words, their percentage net margins 
were roughly proportional to their capital/sales ratios. 

Now what determines the differences between successful and unsuc- 
cessful firms? Chart 5 shows that the net-deficit group has considerably 
lower percentage gross margins than the net-income group, over all size 
classes. In other words, direct costs as a percentage of sales (or unit- 
direct-cost/price, abbreviated as c/p) are higher in the net-deficit group 
than in the net-income group. The higher c/p ratio in the net-deficit group 
is due to higher average unit direct cost and/or due to lower prices.* The 
first factor may be termed lower efficiency and the latter higher competitive- 
ness (or higher demand elasticity). Unprofitability of firms in the net-deficit 
group may be due to still another factor, namely absolute demand shortage in 
relation to capacity. The third factor will lead to a reduction of total revenue 
in relation to total cost. We can expect that the third factor is probably ac- 





Manufacturing Corporation on the Distribution of the Rate of Return, '' Review 
of Economics and Statistics, XXXI (August 1949), pp. 229-235. None of these 
studies goes into analyzing the basic price-cost structure behind the relation- 
ship between size of the firm and the rate of return. 





1. McConnell and Alexander argued that the part of compensation which pro- 
prietors of net-income corporations receive above those which proprietors 

of net-deficit corporations of the same size receive should be considered as 
corporate profits which were paid out to proprietors as salaries to avoid cor- 
porate taxes. It is quite possible, however, that proprietors of net-deficit 
corporations are underpaid and do not receive full pay for their services. 


2. To make a reasonably safe comparison of the two groups within each size 
class, we must assume that the industry composition of each group is alike 
within each size class so that we can conceive of some sort of aggregative 
price and output indexes. The condition seems to be met up to Class IX, but 
not in the largest three size classes, which contain only a small number of 
firms in the net-deficit group. In the following examination, Class X to XII 
should be neglected. 
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companied by the second factor, 

Now let us examine our statistical evidence. Table 5 presents the 
ratios of average firm size of the net-deficit group to that of the net-income 
group with respect to capital invested, sales, overheads and overheads net 
of officers' compensation for all size classes. 


TABLE 5 


The Size Ratio of the Average Net-Deficit Firm 
to the Average Net-Income Firm, 1954 








Size Class Average Capital Overheads 
Class Interval Size* sevepeed Sales Overheads Net of O.C. 
(In $1, 000) 
%o %o %o % 
l 24 or less 12 84.6 66.7 84.9 93.1 
2 25 -49 37 97.2 73.9 86.7 87.8 
3 50 -99 72 97.2 81.4 92.8 101.6 
4 100 - 249 162 97.4 76,4 91.1 97.6 
5 250 - 499 353 98.2 76.8 91.4 96.5 
6 500 - 999 701 99.9 79.1 95.3 99.9 
7 1000 - 2499 1552 101.1 85.2 96.1 98.9 
8 2500 - 4999 3487 101.2 90.5 105.5 107.9 
9 5000 - 9999 7028 103.0 81.1 94.6 95.9 
10 10000 - 49999 20652 104.0 88.4 78.0 77.9 
ll 50000 - 99999 70480 63.9 70.8 58.7 58.8 


12 100000 - or more 434310 | 





“Size by capital invested; net-deficit and net-income corporations are com- 
bined, 





The fact that the average firm size by capital invested is about equal 
in the two groups is not surprising because firms are grouped by their asset 
sizes. However, size measured by sales is about 20% lower on the average 
in the net-deficit group. Now if we assume that firms with the same asset 
size have similar production and financial structures, we may expect that 
they would incur about the same amount of overhead expenses (net of officers' 
compensation) irrespective of their actual scales of operation. The last 
column of the table proves this expectation. Except for the smallest and 
largest size classes, the ratio of overheads net of officers' compensation 
turns out to be close to unity. 

We have seen that average firms in the net-income and net-deficit 
groups are not significantly different with respect to capital invested and to 
overhead net of officers' compensation, but are considerably different with 
respect to sales. How much of the differences in sales are due to differences 
in price and output? Also what about the c/p ratio? Columns (1) and (2) in 
Table 6 below show direct costs as a percentage of sales for each group over 
all size classes. Let us make two plausible assumptions: (1) The average 
net-deficit firm sells its product at a price no higher than the average net- 
income firm of corresponding size does (p, <pj) ; (2) the average net-deficit 
firm produces its product at average unit direct cost no lower than the aver- 
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age net-income firm of corresponding size does (c, > c.) ° 


TABLE 6 


Possible Price-Cost-Output Relationships Between the Average 
Net-Deficit Firm and the Average Net-Income Firm, 1954” 








Size c./P; c4/Py Py/P; c4/c; Q,/2; Q,/2; 

Class min. max. max. min. 
] 68.0 74.5 90.2 110.9 74.0 66.7 
2 69.2 76.6 90.6 111.4 81.6 73.9 
3 70.9 78.1 90.8 Pues @ 89.6 81.4 
4 73.8 le te, 92.4 108. 2 82.7 76,4 
- 75.3 81.0 93.0 107.5 82.6 76.8 
6 75.3 81.9 91.9 108. 8 86. 1 79.1 
7 75.3 84.0 89.6 111.6 95.1 85.2 
- 74.5 83.2 89.5 333.5 101.1 50.5 
9 72.7 82.1 88.6 112.9 91.5 81.1 
10 70.3 86.2 81.5 112.7 108.5 88.4 
|) eae ees ee 86.7 83.1 120. 3 85.2 70.8 





“Subs ripts i and d denote net-income group and net-deficit group re- 
spectively. 





These assumed conditions set limits to possible ranges for both the 
price ratio (pa/Pi) and the cost ratio (ca/c;) . The column (3) is the ratio 
of the column (1) and (2), or the ratio of the price ratio to the cost ratio. 
When the cost ratio is at its assumed minimum, i.e., unity, the price ratio 
takes its minimum value which is equal to the value shown in column (3). 
Similarly when the price ratio is at its maximum (=unity), the cost ratio 
will take the maximum value which is equal to the inverse of column (3) and 
shown in column (4). When the price ratio is at its maximum, output is at 
its minimum which is equal to the sales ratio as given in Table 5 and re- 
produced in column (6) of Table 6. When the cost ratio is at its minimum, 
output is at its maximum, as given in column (5). These relations are 
shown in Figure 1 where total cost, sales and direct cost of the net-deficit 
firm are shown by rectangular hyperbolas. 





1. This assumption depends on the particular shape of the marginal cost 
curves. If the two firms share the same sharply rising marginal cost 

curve, the net-deficit firm may have a lower average unit direct cost at 
smaller output. But, then, the net-deficit firm must have a still lower sel- 
ling price and a fortiori it tends to support the dominance of the second 
factor (higher competitiveness). There are other complicating factors, 

such as differentials in wage rates (the net-deficit firm may have lower wage 
rates) and in materials prices (the net-deficit firm may be paying higher 
prices for them). 
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A remarkable stabil- 
ity exists in columns (3) and 
’ (4). The average net-deficit 
FUGURE L firm has either 10% lower 
price or 10% higher unit di- 
rect cost than the average 
net-income firm of corres- 
ponding size. Its scale of 
production is, on the average, 
10 to 20% lower. If we strike 











~._P; the middle for a rough esti- 
r— SALES mate, we may state that the 
be | d average net-deficit firm pro- 
AC; duced output 15% less at 
— Oc, price 5% lower and average 


unit direct cost 5% higher 
than the corresponding net- 
income firm. In view of 
these figures, we may con- 

















clude that the factor which is 
ond ven 0; 9 most responsible for un- 
Qy Ww profitability of net-deficit 


firms is absolute shortage 

of demand in relation to ca- 

pacity. Inefficiency does not 
seem to be a crucial factor in this regard--at least among firms of similar 
size. When demand is relatively short, we may reasonably expect that the 
firm with a lower demand curve has a more elastic demand upward and less 
elastic demand downward as compared to the firm with a higher demand 
curve. Thus, lower output and lower price are probably a more usual com- 
bination than lower output and higher direct cost. More detailed data on in- 
dividual firms are required to substantiate this conclusion of ours. However, 
existing pieces of information tend to support it. 

4. Conclusion. At any given point of time, the distribution of 
demand among firms is quite important in determing profitability of individual 
firms. So far as this distribution is stable over time, we can expect that the 
average percentage gross margin for manufacturing as a whole tends to be 
stable, too. Changes in demand over the cycle affect all firms alike and thus 
the relative distribution of demand among firms is expected to remain stable 
over the cycle. It may be noted, however, that small firms are particularly 
vulnerable to cyclical changes in demand. Small firms have to share limited 
markets among themselves with the constant threat of new entry. A large 
proportion of small firms always has net losses; this proportion is very sensi- 
tive to cyclical changes in demand. Unsuccessful small firms go out of busi- 
ness after a very brief life span but new entrants of similar size constantly 
take their place. 1 Thus, the distribution of demand tends to be stable in 
spite of the high mortality rates of relatively small firms. 





l. For entry rates, mortality rates and life expectancy of the business pop- 
ulation, see Betty C. Churchill, "Age and Life Expectancy of Business Firms," 
Survey of Current Business, XXXV (December 1955), pp. 15-19, and "Size 





Characteristics of the Business Population, '' Survey of Current Business, 
XXXIV (May 1954), pp. 15-24, 
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3. Interindustry Study 

‘So far we have examined the behavior of profit margins on a more or 
less global level. In Section 3 we shall turn to more disaggregated observa- 
tions for a similar analysis. 

A. Secular Behavior 

1, Problem, Our main objective now is to examine various 
factors which are believed to be responsible for interindustry differentials in 
percentage net margins. Net margins as a percentage of sales fluctuate with 
cyclical changes in demand, But even if these cyclical components were 
eliminated, percentage net margins would differ among industries as well as 
among firms. One of the major factors responsible for such differentials is 
differences in the capital/output ratio among firms and industries. It is a 
familiar classical proposition that all capital tends to command equal rates 
of return in the long run under conditions of perfect competition (perfect 
markets and free entry). Percentage net margins (after deducting "normal" 
profits for entrepreneurship) tend to be proportional to the optimum capital / 
output ratios; the proportion is equal to the cost of capital or the "interest 
rate’ plus the profit tax rate. When markets are imperfect and competition 
is limited, capital tends to earn more than this competitive level of earnings 
even in the long run. To the extent that competition is limited, firms are 
able to charge higher percentage net margins than in perfect competition. 

At the long-run optimal level of production, long-run average total cost (in- 
cluding normal profits) is at its minimum and at the same time is equal to 
short-run marginal cost and marginal revenue. 2 These are basic and famil- 
iar theorems in theory of the firm. 

However, let us pose questions of empirical nature such as: To 
what extent can these theorems explain actual differentials in percentage net 
margins among firms and among industries? E.g., do rates of return really 
tend to be equalized in the long run? Is monopoly power strong enough to 
assure higher rates of return in the long run? If so, by how much? Or does 
rapid technological progress tend to upset any tendency for even giant cor- 
porations to earn their long-run monopoly gains through increasing their 
rivals' potential as well as actual strength in competition? 

2. Previous Studies. These questions can be answered only 
through careful empirical analysis of actual data. Little empirical work has 
as yet been made within the given analytical framework. The only previous 
work along this line is that of Professor Bain.* In his 1951 paper Bain pre- 

















1. For a more complete statement of this thesis, see e.g., Arthur Smithies, 
"The Control of Inflation, '' Review of Economics ami Statistics, XXXIX 
(August 1957), p. 274. 





2. The Lerner degree of monopoly is meaningful only in this long-run 
equilibrium. 


3. See e.g., A.D.H. Kaplan, Big Enterprise in a Competitive System, 
(Washington, D. C., The Brookings Institution, 1954), p. 244, where he 
argues that "in few markets can a company trust to its established position 
to perpetuate profitable margins. The threat of competitive innovation com- 
pels it to engage in dynamic competition. " 





4. JoeS. Bain, "Relation of Profit Rate to Industry Concentration: American 
Manufacturing, 1936-1940, "' Quarterly Journal of Economics, LXV (August 
1951), pp. 293-324; Barriers to New Competition, (Cambridge, Mass., 
Harvard University Press, 1956), especially Chapter 7, pp. 182-204. See 
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sented the hypothesis that firms in oligopolistic industries of high concentra- 
tion will tend to earn higher rates of return on the average than firms in less 
concentrated oligopolies or industries of atomistic structure.* He argued 
that even if the association of high profit rates on sales and high seller con- 
centration may not hold for individual cases, it "should actually hold even 

in long-run equilibrium...on the average''~ when we group industries ac- 
cording to the degree of seller concentration into categories of high, mod- 
erate and low concentration, because all other factors which cause dis- 
persions of individual profit rates, such as differences in cost and demand 
conditions, entry conditions, trends and fluctuations in demand, and the 

rate of innovation, are expected to "average-out" within groups.3 After 

this reasoning, Bain took rates of return or profits (after income taxes) on 
stockholders' equity* as the dependent variable. In the actual test, to keep 
his sample of industries homogeneous and meaningful, he first eliminated 
(Census 4-digit) industries (i) which have geographically segmented markets, 
(ii) which exclude close substitutes to outputs included in particular industries, 
or (iii) which have a significant degree of specialization by principal firms 
among products in particular industries. Then, he took profit data from a 
published SEC source? for 335 individual manufacturing corporations which 





also his earlier methodological paper, ''The Profit Rate as a Measure of 
Monopoly Power," Quarterly Journal of Economics, LV (February 1941), 
pp. 271-293. Franco Modigliani gives an excellent review, with stimulat- 
ing discussion of Bain's book in his ''New Developments on the Oligopoly 
Front,'' Journal of Political Economy, LXVI (June 1958), pp. 215-232, which 
also touches upon the problem we discussed in Section lA, 

Fritz Machlup casts serious doubts on the use of accounting profits 
and assets for the purpose of measuring the effect of monopoly. See F. 
Machlup, The Political Economy of Monopoly, (Baltimore, Maryland, The 
Johns Hopkins Press, 1952), pp. 490- ; eedless to say, considerable 
adjustments have to be made with accounting profits and assets for a more 
sophisticated analysis than that undertaken in the present section. 

An interesting attempt to measure the effect of monopoly on profits 
by comparing the percentage gross margin of corresponding U.S. and Canadian 
manufacturing industries appears in D. Schwartzman, ''The Effect of Monopoly 
on Price, '' Journal of Political Economy, LXVII (August 1959), pp. 352-362. 
His analysis is essentially based on his implicit and unsupported assumption 
that percentage overheads and capital/sales ratios are roughly in the same 
relation among U.S. industries and Canadian industries. 











1. In his more recent work he included conditions of entry in addition to 
seller concentration to test the hypothesis for 20 selected manufacturing in- 
dustries. 


2. Bain, op. cit., Quarterly Journal of Economics, 1951, p. 295. 





3. Ibid., p. 295. 


4. Stockholders equity is used instead of sales, because data are more 
readily available in this form, and on the average any differences in the 
ratio of equity to sales among industries are expected to average out with- 
in groups. Ibid., p. 297. 


5. Securities and Exchange Commission, Survey of American Listed Cor- 
porations, 1936-1940. 
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e classified into 42 industries according to the Census of Manufactures class- 
ution and then he computed industry-average profit rates over the period 
136-1940, For the independent variable, concentration, Bain took 1935 
ensus of Manufactures concentration ratios, namely the proportion of the 
ilue of product accounted for by the 8 largest firms in Census industries. 
Taking cognizance of a large number of "random" elements working on rates 
f accounting profits, he restricted his test to a comparison of group aver- 
ages of these industry-average profit rates over the period and found "'a 
fairly high average level of profit rates down to the 70 per cent concentration 
a much lower average level down to the 30 per cent line, and (based ona 
small sample) a higher level again below the 30 per cent line." 

Several objections may be raised against Bain's treatment of data and 
iriables. First, the rate of excess profit on sales is a more relevant measure 
in the rate of excess profit on equity. Stockholders' equity depends on fi- 

il structures of industries (e.g., the debt-equity ratio); the assets/sales 
rat s economically more meaningful than the equity/sales ratio. 2 Secondly, 
imple overrepresents concentrated industries; one half of the sample 

high concentration group and only one tenth to the low con- 
ation group. Thirdly, each industry is represented by a few number of 
SEC-listed corporations. Less concentrated industries require a 
irger number of firms for fuller representation, It may give a serious bias 
e statistical results> Fourthly, though he took considerable pains in 
lustries, he did pay little attention to the fact that large multi- 


is te the 


unt firms ordinarily go beyond the boundaries of census 4-digit industries. 
g 
thly, though he made additionai tests about the effects on profit rates of 
er variables, such as the durability of goods and character of buyers, he 
ade none with respect to by far more important variables, such as differ- 
es in trends and fluctuations in demand and the rate of technological in- 


3. New Empirical Test. In what follows we report an empir- 
il analysis of interindustry differentials in percentage net margins in manu- 
.cturing for the postwar period. It is concerned with the questions raised 
arlier in this section, among which Bain's hypothesis is included. The 





l. Bain, op. cit., p. 313. The high concentration group (22 industries) had 
2.1%, the moderate concentration group (16 industries) 
i group average of 5.7%, and the low concentration group (4 industries) an 
iwverage of 11.7%. (The last two groups combined had a group average of 
6.9%.) Dividing industries into two groups by the 70 per cent concentration 
line, he finds the .1% level of significance by the z-test of the high concentra- 


tion-high profit thesis. 


i group average of 


on VI 


For these points, see F. Modigliani, op. cit., p. 223. 


In his later book Bain justified this procedure on the ground that the 
average cost of dominant firms in each industry will presumably tend to be 
lose to the minimum average cost attainable in that industry and that, there- 

e, in assessing the level of the limit price relative to the normal level of 

t cost, the rate of profits of such firms is a better measure. However, 
for other purposes, such as comparing performances of individual industries, 
t not necessarily a good one. 


+, Census industries are based on establishments producing mainly primary 
products included in particular industries; thus, any error coming from this 
yurce is minimized. 
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multiple regression approach jis adopted to test the statistical significance of 
the effects of various variables on our dependent variable, percentage net 
margins. 

(i) Sample. The main source of data for this study is, 
as in Section 1, Statistics of ncome.* Corporations submitting income tax 
returns are classified into minor industry groups corresponding more or 
less to the 3-digit level of Standard Industrial Classification. The Manufac- 
turing sector is subdivided into 123 such minor industry groups. We elim- 
inated one industry, ''miscellaneous manufacturing (not elsewhere classi- 
fied), '' and eight industries labeled ''unallocable"’ to which are assigned cor- 
porations whose main activities cannot be classified any further than 2-digit 
groupings. Our sample consists of the remaining 114 industries. ¢ The 
underlying industry classification system is considerably more aggregative 
than 4-digit classification. As we pointed out, however, so long as we use 
company data, 4-digit classification and sometimes even 3-digit classifica- 
tion are too narrow for some corporations. The latter seems to be a more 
reasonable one for our purpose.” Besides, the large coverage of the man- 
ufacturing sector in our sample offsets any disadvantage from the degree of 
aggregation of the data. 

On the basis of the same definitions as in Section 1, * we computed 
percentage net margins, capital/sales ratios, and net-deficit sales ratios _ 
for each industry for each year in the period, 1948-1956, except for 1952. ? 








l. Basic data were collected from Source Book of Statistics of Income, 
unpublished tabulations of corporate income tax returns by the Internal Rev- 
enue Service of United States Treasury. 





2. For the Internal Revenue industry classification in comparison with the 


Census classification, see Statistical Appendix, Table 1, There are about 
450 4-digit manufacturing industries in the Census (or 420 if Internal Rev- 
enue ''miscellaneous manufacturing, n. e. c.'' is eliminated). 


3. The question of how to define an industry for the purpose of empirical 
analysis is yet to be solved. However, for our present purpose of measur- 
ing the effects of industrial concentration and other factors on interindustry 
profit differentials, it is sufficient if our industry consists of firms com- 
peting more or less directly with each other in the common market. 


4. Various adjustments are required to make accounting data conform to 
our theoretical concepts. However, we encounter more problems than so- 
lutions in the process of adjusting accounting data. These problems refer 
to how to deal with depreciation allowances, officers' compensation, rent 
paid on business properties, and soon, More serious is the question of 
valuation of fixed assets. In a period of rising prices, an industry with a 
higher proportion of fixed assets to total assets would have its assets rel- 
atively undervaluated. No adjustments are made for this factor. 


5. No tabulations were compiled for the year 1952 by the Internal Revenue 
Service. The choice of 1948 for the initial year is because the new Standard 
Industrial Classification was adopted in 1948 and this resulted in some break 
in classification from previous years. 1956 is the last year for which the 
data were available at the time this study was completed. 
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Ther ve computed unweighted averages of these ratios for each industry 
er the period. We use these unweighted averages for individual industries 
is ir Dasi< iriables,. 
(ii) Variables. 

(a) Percentage net margins. The net margin as a 
percentage of sales! for our manufacturing industries is taken as the dependent 
ariable which has to be explained by other independent variables. 

(b) Capital/sales ratios.. The first of these independent 
variables is apparently the capital/sales ratio. More capital intensive in- 
justries are expected to earn higher net profits on sales in the long run. The 
functional relationship between percentage net margins and capital/sales ratios 
is expected to be linear. Insofar as the linear function remains unchanged, 
the use of time-series averages does not affect statistical estimation even if 
our varii me may show some variations over time. Drastic changes in 

— les ratios over time, however, may imply unstable price-cost re- 
tionships. Three industries were eliminated from our sample on this score. 

(c) Industrial concentration. Our second independent 
variable is industrial concentration as a measure of the extent of monopoly 
power. Concentration ratios fo, 4-digit manufacturing industries in 1954, 
prepared by the Bureau of the Census, * as measured by the proportion of the 





1. Incomes from sources other than manufacturing and related activities are 
not included in total sales. Since our purpose is to compare market perform- 
ances, other incomes must be excluded. However, should these other in- 
comes be included, rankings of industries by rates of return would be little 
iffected; but they tend to reduce variations of rates of return on assets and 
thus, if included, would tend to reduce the measured effect of such variables 
1s industrial concentration. Net margins are computed before deducting in- 
me taxes. Since net-deficit firms are not taxed, for our present purpose 
profit margins after income taxes are not comparable among industries. In- 
yme tax rates varied to some extent in this period from year to year, but 
since all profit-making firms are affected alike, their effect on net margins 
nay be considered as universal unless industries are very different in ability 
o shift taxes. Interest paid is excluded from net margins as a part of over- 
head expense. Theoretically, it should have been included in net margins 
rather than in overheads. However, interest paid was only a small fraction 
of sales (.43% for all manufacturing in 1956) and interindustry differences 
in this ratio are negligible. 


+ 
\ 


> 


2. Capital invested is defined to exclude holdings of securities. Average 
capital/sales ratios were adjusted by multiplying them by (1 - net intangibles/ 
capital invested) for the year 1956 so as to eliminate intangible assets from 
ipital invested. 


3. Year-to-year fluctuations in the capital/sales ratio is due to the composite 
effects of secular shifts in real capital /output ratios, changes in relative 
prices and asset valuations, and fluctuations in demand relative to capacity. 
In terms of coefficients of variation with respect to capital/sales ratios over 
the period, 114 industries in our sample are distributed as follows: 

0 -4.9% (28), 5.0-9.9% (58), 10.0-14.9% (22), 15.0-19.9% (3), 

20.0% or more (3). 
Three industries with the extreme variation of capital/sales ratios were 
eliminated from our sample (Industries 372, 396, and 399), 


4. The Bureau of the Census, U.S. Department of Commerce, The Propor- 
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value of shipments accounted for by the 4 largest companies, are averaged 
with the industry value of shipments as their weights to form concentration 
ratios corresponding to our Statistics of Income industries. These ratios 
cannot be taken for a quantitative measure of ''monopoly power"; they are, at 
best, suggestive of such. Thus, we divide our sample into three groups ac- 
cording to the degree of concentration. They are called the high, moderate 
and low concentration groups respectively. The high concentration group con- 
sists of industries with concentration ratios of 50% or more; the moderate 
concentration group with concentration ratios between 30% and 49%; and the 

low concentration group with concentration ratios of 29% or less. The bound- 
ary lines are chosen more or less arbitrarily. However, the 50% (4-company) 
line is roughly equivalent to the 70% (8-company) line which Bain found to be 
significant in dichotomizing his sample. They are also chosen to make in- 
dustries distributed not too unevenly among the groups. Two dummy variables, 
zj and z), are introduced, They take values (0,0) for the low, (1,0) for 
the moderate, and (0,1) for the high concentration group. These variables 
are introduced linearly to our functional relationship. Statistical estimates 

of the coefficients of the two dummy variables measure the average effects 

of moderate and high concentration on price-cost gaps vis-a-vis low concentra- 
tion, “ 





(d) Market segmentation. As the third independent 
variable, geographical market segmentation is considered. When local and 
regional markets are sufficiently insulated from each other, national con- 
centration ratios are a misleading measure of ''monopoly power"; firms with 
local or regional market control can be expected to earn higher profits than 
purely competitive firms in national markets, even if industry concentration 
ratios are the same, It is illuminating to compare the effects of local-regional 
monopoly and national monopoly on price-cost relationships. Therefore, 
another dummy variable, 2z3, is introduced. It takes the value 0 for in- 
dustries with national markets and the value 1 for industries with local- 





tion of the Shipments (or Employees) of Each Industry or the Shipments of 
Each Group of Products Accounted for by the Largest Companies as Reported 
in the 1954 Census of Manufactures, (Washington, D. C., Government Print- 
ing Office, 1957). See also Report of the Federal Trade Commission on the 
Concertration of Productive Facilities, 1947, Total Manufacturing and 26 Se- 
lected Industries, (Washington, D. C., Government Printing Office, 1949) 
for a discussion of practical difficulties in estimating concentration ratios on 
a company basis. No concentration ratios were available for three Ordnance 
and Accessories industries; they belong to our high concentration group ac- 
cording to estimates based on Source Book of Statistics of Income. In some 
industries, corporations are engaged in extensive nonmanufacturing activitie 
such as mining and distribution. Thus, Census concentration ratios which 
were based on manufacturing activities alone may be incomparable with 
Statistics of Income data. 


























1. The high, moderate and low concentration groups consist of 29, 34, and 
51 industries respectively. 

2. As a statistical technique it is equivalent to taking group averages for 
comparison, These groupings are required also because of possible non- 
linear effects of the concentration variable on profits, as Bain's findings 
suggest. 
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regional markets. Sixteen industries were identified as such. , In this con- 
ection, it must be mentioned that no account has been taken of international 
mpetition which may have a significant influence on the high concentration 
group particular.“ No readily available data were found for our purpose. 
(e) Dynamic variables. As we discussed earlier, per- 
entage net margins are affected significantly by cyclical fluctuations and sec- 


ular trends in demand. The importance of these dynamic factors is well known 


yut never measured. Bain bypassed these complicating factors on the assump- 
tion that they would average out within groups. The assumption is reasonable, 
but it requires a test before it can be accepted. Besides, it is important to 
estimate how strongly these dynamic factors act on actual percentage net 
margins. For normative welfare discussions, we must have some quantita- 
tive notion of the effect of monopoly power in the long run; it can be approxi- 
mated only after the disturbing effects of the dynamic elements are elimin- 
uted from our statistics. Let us face the technical problem of how we can 


measure these dynamic factors. 

Percentage net margins can be considered as composed of two com- 
ponents--secular and cyclical. The latter must be eliminated to estimate the 
former. The cyclical component (n.) is defined as the difference between 


yclical components of percentage gross margins (m,) and overheads (e,). 
We argued that me and e, are both influenced by cyclical fluctuations in 
lemand. e,. tended to be more variable than m, and they tended to move 


in the opposite direction from each other. It is not unreasonable to assume 
that n. tends to fluctuate more or less in proportion to the degree of ex- 
ess capacity. How do we measure the latter, then? Unfortunately we have 
no reliable capacity measures for individual industries. Lawrence Klein 
recommends trend lines which connect production peaks over cycles as the 





l. Local-regional-national divisions of markets are based on data given in 
National Resources Committee, The Structure of the American Economy, 
Part I, (Washington, D.C., Government Printing Office, 1939), Appendix 8, 
pp. 264-269. When several industries were combined to form our Statistics 
f Income industries, our industries were identified as local-regional mar- 
ket industries only if more than 50% of their combined value of shipments 
were sold in local-regional markets. For the list of industries in this group, 
see Statistical Appendix, Table l. 





) 


2. In this connection, see George J. Stigler, ''The Extent and Bases of 
Monopoly, '' American Economic Review, XXXII (June 1942, Supplement), 
pp. 1-22, especially p. 7. For instance, the relatively low profitability of 
the tinware industry, which is highly concentrated, is probably due to the 
international competition to which this industry is exposed. 





3. We could have possibly used the 1947 interindustry table which lists 
amounts of competitive imports as well as domestic production unless the 
year 1947 was subject to abnormal postwar conditions. 


4. Arnold C, Harberger attempted to measure misallocation of resources 
due to monopoly power on the basis of industry rates of return (on net worth), 
1924-28 averages. See his 'Monopoly and Resource Allocation, '' American 
Economic Review, XLV (May 1954, Papers and Proceedings), pp. 77-78. _ 
He accepted actual average rates of return without adjustments for dynamic 
departures of profit rates from their normal long-run level. 
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, _ ; , , l 
approximate measure of industry capacity for ordinary pragmatic uses. 


This approximation, however, can be followed only when cycles have large 
upswings. In a period of moderate business boom, such as 1954-56, it is 
hard to tell whether actual peaks of industry output really reached the ca- 
pacity limit. Because of this difficulty we had to take another less satis- 
factory approach. First, we took Federal Reserve Board indexes of pro- 
duction for manufacturing industries on a basis comparable with our industry 
classification after some recombinations. *¢ Fifty-five such series of annual 
indexes of production were obtained, > covering about one half of our sample. 
Then, we fitted exponential trend lines to the 1947-1956 annual series, com- 
puted trend rates of growth and the ratios of actual output to trend output. 

If the trend line is fairly parallel to the capacity line, large variations of the 
ratio of actual output to trend output over the given period mean a high de- 
gree of excess capacity on the average during the period. Hence, we took 
standard deviations of the actual/trend output ratios as a measure of average 
cyclical excesses of capacity over production for individual industries. There 
is also a possibility of chronic excess capacity in industries whose rates of 
growth are small or even negative. To take an account of this fact, the trend 
rates of growth are included as an additional variable. 

FRB indexes of production, however, are available only for one half 
of our sample. To save information contained in the other half, we have to 
seek for alternative demand-capacity measures. For one such, we computed 
percentage rates of change in capital invested between 1948 and 1956, which 
may be compared with trend rates of growth in output. 4 

Another alternative may be suggested by our net-deficit sales ratio, 
We demonstrated for total manufacturing and total mining its close correla- 
tion with fluctuations in output. For individual industries we can reasonably 
expect the same close correlation between them. Besides, the net-deficit 
sales ratio reflects not only cyclical fluctuations but secular trends in de- 
mand in relation to capacity. However, one serious trouble arises if we 
try to use this d-ratio for an interindustry comparison. The magnitudes of 
the ratio depend on the degree of integration within industries as well. In 
an industry with a few large firms and a periphery of small firms around, 
the d-ratio will certainly be kept low even though it still shows a certain de- 
gree of cyclical fluctuation. On the other hand, an industry with an atomisti 
structure will show a higher d-ratio for the same degree of excess capacity. 
The net-deficit sales ratio then is a function of the degree of excess capacity 
and the concentration ratio. Instead of throwing away this variable, we in- 





1, L. R. Klein, 'Some Theoretical Issues in the Measurement of Capacity, "' 
Econometrica, XXVIII (April 1960), pp. 272-286. 





2. For the classification system of the Federal Reserve Board indexes of 


production, see Federal Reserve Bulletin, XXXIX (December 1953), "1953 
Revision of the Monthly Index of Industrial Production, "' 





3, One industry (372) was later removed from the 55-industry sample be- 
cause of its highly variable capital/sales ratio. 


4. For the 54-industry sample we obtain a correlation coefficient of 73 per 
cent between growth rates in output and assets. 


5. Because in a large firm net losses in some part of it are added up with 
net profits in the other part with the result that the net deficit ratio is lower 
than when this firm is broken up into a number of independent units. 
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tr iced additional simplifying assumptions and made the d-ratio a function 
{f the degree of excess capacity and the two dummy variables for concentra- 
g.' The statistical procedure is to include d as one of the in- 





1, There is a certain non-linear relationship between the d-ratio and the 
concentration ratio as illustrated in Figure 2 below. As the figure suggests, 
the non-linear curve may be approximated by a step function (like broken 
lines in the figure). Now let us assume that our three concentration groups 
coincide with the three steps depicted in the figure. Also assuming that 
changes in the degree of excess capacity have similar effects on the d-ratio 
in all groups, we may express the approximated step function as follows: 


} 
c 


aay + bi) + b52, eS 3 
where y stands for the degree of excess capacity and z, and z, for the 
two dummy variables for concentration grouping and take values {0,0) for 
low, (1,0) for moderate, and (0,1) for high concentration. 

We assume that this relationship holds approximately in the relevant 
range of excess capacity. Since we do not know the actual values of y , it 
is necessary to make another assumption for estimating the coefficients ap- 
pearing in the equation. Let us take unweighted averages of d and v over 
the period for each industry and then consider their concentration-group 
averages, which we designate with subscripts 0, 1, and 2 respectively for 
low, moderate, and high concentration, Then, we obtain 


d_ z=ay +b ¢+u_, 

Oo 2) © U 0 = 
d.=av.+¢+b +b, #u,., 
qd) “oY 1 Oro hase’ 
d, = ayo + bo + bs + Us " 


If we can assume that the concentration groups have similar distributions of 
dynamic disturbances among their member industries, then the three group 
averages of y can be considered as being equal to each other and b, and 
b2 can be estimated as the differences between group averages of d. 


FIGURE Z 
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dependent variables in our regression on percentage net margins ami to adjust 
he concentration coefficients on the basis of the assumed relationship. ! 

(f) Changes in labor productivity. As the last of the 
independent variables we take changes in labor productivity. They are in- 
tended to be a measure of the rate of technological innovation. Industries 
with rapid technological innovations may be expected to be able to lower costs 
of production or to introduce new and more differentiated products and thus 
reap higher rates of return than in the absence of technological innovations. 

At least this is a popular view on the effect of differential changes in technology 
on industries' productivity. The present variable is included to test this hy- 
pothesis. Labor productivity is measured by output per production-worker . 
manhour in each industry. Census production indexes for 1954 relative to 1947™ 
and Census manhour data for 1947 and 1954° were taken and recombined to 
match our industry classification and then labor productivity for 1954 relative 
to 1947 computed. * Changes in labor productivity from 1947 to 1954 cluster 
between 20% and 40%. Differences in productivity changes within a narrow 
range may be insignificant as far as our hypothesis is concerned. Besides, 
there is no a priori reason that large increases in productivity leads to pro- 
portional increases in percentage net margins. We grouped our industries 
accordingly into three categories, namely the high productivity group with 

145% or higher 1954/1947 labor productivity, the moderate productivity group 
with 115 to 144% labor productivity, and the low productivity group with 114% 

or less labor productivity. The dummy variables z4 and z_ take values 

(1,0) for the low productivity group, (0,0) for the moderate productivity 

group and (0,1) for the high productivity group. 

(g) Other variables. There are other important vari- 
ables which may affect the level of percentage net margins, as Bain clearly 





1. To the extent that our assumption of equal average fluctuations of the de- 
gree of excess capacity among the concentration groups is not satisfied, our 
findings must be qualified. 

For the 54-industry sample, assuming that the average degree of ex- 
cess Capacity is a function of the trend rate of growth (Q.) and the standard 
deviation of the actual/trend output ratio (Q.q) » we obtafhed the following 


least-squares regression equation: 
d= .235Q.,- .499Q - 3.539 z, - 8.367 z, + 10. 730 (R = . 62) 
(. 131) (.177) © (1.479) (1. 528) 


The coefficients for z, and z5 and the constant term should be expected to 
be about equal to d-& : d,-d and d . The latter are -3.195, -7.399 
and 10,878, Our assumption of equal mieans of the average degree of excess 
capacity seems to be reasonable, though the high concentration group may 
have a slightly larger true mean than the statistical average suggests. 


2. Bureau of the Census, Department of Commerce, United States Census 
of Manufacturers, 1954, Volume IV, Indexes of Production, (Washington, 
D.C. , Government Printing Office, 1958). 








3. Idem, Vol. I, Summary Statistics, (Washington, D.C,, Government 
Printing Office, 1957). 





4. Output indexes were weighted by cross weights based on value added 
which were supplied in the volume. No comparable output and manhour data 
were published for three Ordnance and Accessories industries and they were 
excluded from our sample. 
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demonstrated in his book, namely conditions of entry. Available data, how- 
er, are yet so fragmentary that we have to omit these variables entirely 


TABLE 7 (A) 


Characteristics of the Samples 








Sample A Sample B 

Number of industries 54 110 
Low 23 51 

Concentration Moderate 17 33 
High 14 26 

Local-regional Markets 13 16 
Low 18 

Produ< tivity Moderate 66 
changes High 26 


Mean St. Dev. Mean St. Dev. 





Percentage net margins (in %) to89 4.27 6.82 3. 88 
Capital/sales ratios 57.33 17.18 55.73 14.99 
Net-deficit sales ratios 7.95 5. 44 9.36 6, 4¢ 
Rates of growth in assets 7.92 6.85 8,37 6. 73 
Rates of growth in output 2.47 3. 39 


Standard deviations of 6.89 4.91 
actual/trend output 





For basic data for individual industries, see Tables 1 and 2, Statistical 
Appendix. 





4. Statistical Result. Table 7(A) presents the characteristics 
of the two samples; Table 7(B) gives the statistical results of least squares 
regression, R* ranges between 48% and 60%. In view of crudeness of our 
data and variables, these results should be thought of as fairly satisfactory. 
We must, however, keep in mind that we can make no precise quantitative 
statements and that our conclusions must always be qualified. It is interest- 
ing to note that the first regression fares best among the three regressions 
tried on the 54-industry Sample A. In the second regression, after adjust- 
ment for the concentration effects, the concentration coefficients become 
close to those in the first regression, This gives some support to the d-ratio 
as a usable measure of excess capacity. The third regression yielded fairl+ 
comparable estimates with the other regressions. 

(i) Capital/sales ratio. The estimated coefficient for this 





1. The constant terms in the first and third regressions are negative, while 
that in the second is positive. The negative effect of the average d-ratio is 
separated out in the second regression. 
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TABLE 7 (B) 


Regression Coefficients on Percentage Net Margins (%), 1948-1956 
































Expected Sample A : Sample B 
Variables Sign I ul m : wv nt 
Capital/Sales ; .110 .099 .118 .090 .140 
Ratio (%) (. 025) (. 029) (. 026) (.019) (,020) 
Net-Deficit Sales . -, 294 -. 370 
Ratio (%) (. 110) (. 045) 
Trend Rate of Growth + . 5528 
in Output (%) (. 118) 
Standard Deviation of m - .059%* 
Actual/Trend Output (%) (. 086) 
Rate of Growth in + . 209 . 220 
Assets (%) (. 060) (. 042) 
Concentration, + - .067* - .475% .478* - ,578* 1.069% 
Moderate (. 988) (1.043) (.974) (.604) (, 709) 
Adjusted** . 465% . 939% 
(. 815) (. 609) 
Concentration, 4 3. 308 .582* 2.586 -1.289* 1.050% 
High (1.095) (1.386) (1.098) (.673) (. 725) 
Adjusted** 2. 759% 1, 354 
(1, 474) (. 691) 
Local-Regional 4 2. 760 1.542% 2,145 .973* ,594* 
Markets (. 993) (1.127) (1.042) (.687) (. 781) 
Productivity, ¥ 242% . 153% 
Low (.675) (. 773) 
Productivity, 4 .365* -. 069% 
High (.576) (. 662) 
Constant Term - 1.523 3.469 -2.576 5.488 -3, 481] 
R* .6229 .5324 .5702 .6300 .5192 
R* . 5747 .4837 .5254 .6046 .4863 
s. 2. 786 3.069 2.943 2.444 2.785 
Percentage Net Margin, 7.188 6. 822 


Sample Mean (%) 





Standard errors of estimates are shown in parentheses below coefficients. 
Not significant at the 5% level. 


Adjusted for the possible effect of concentration on the d-ratio. Standard 
errors are estimated by the usual approximation formula. 
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variable shows that the average competitive level of rates of return on capital 
after eliminating cyclical and secular demand factors was somewhere in the 
neighborhood of 10% before tax. Income taxes cut it down to approximately 
one half, i.e., 5 to 6%, a fairly comparable figure with long-term interest 
rates in the period. 

(ii) Rates of growth. It is significant that rates of growth 
had a strong effect on the magnitude of percentage net margins. In all our 
regressions, the rate-of-growth variable, whether measured in terms of out- 
put or assets, has statistically significant coefficients. For the 54-industry 
sample, the unweighted sample mean and standard deviation of trend rates of 
growth of output per annum are 2.47% and 3.39%. For industries with rates 
of growth one standard deviation higher than the average, percentage net 
margins were higher by 1.79%, or 25 per cent higher than the sample mean 
(7.2%). In terms of rates of growth in assets, we obtain a similar picture: 
growth rates one standard deviation higher than the average imply percentage 
net profit margins 20% higher than the average. For a representative in- 
dustry with the average capital/sales ratio, which is somewhere around 50 
to 55, the normal percentage net margin may be estimated at 5 to 6 per cent 
from the results of our regressions. This is the normal level which should 
be obtained in the stationary state where the economy neither grows nor con- 
tracts. Actually, during our period, 1947-1956, the average rate of growth 
per annum was 2, 5% if measured in terms of output and about 8% if measured 
in terms of assets. The results of our regressions imply that this average 
rate of growth raises the percentage net margin by 1.3 to 1. 8 percentage 
points. The difference is about 25% of the normal level. In other words, 
our representative industry if growing at the average rate tends to earn 25% 
more than in the stationary state. These estimates, though rough, would 
give us some quantitative notion on the interaction between rates of expansion 
and flows of profits. © 

(iii) Cyclical fluctuations in demand. In the 54-industry 
sample the coefficient for Q., has a right sign but is not significantly dif- 
ferent from zero.3 We can also see that the effect of interindustry differ- 





1. In all the regressions, the constant terms are not significantly different 
from zero (in the second regression if we subtract the average effect of 
net-deficit sales from the constant term). In other words, after eliminating 
all other possible effects, industries with average cyclical fluctuations and 
secular trends in demand tended to earn about equal rates of return, ir- 
respective of their capital intensity. 


2. However, there is a small degree of positive correlation between rates 
of growth and fluctuations of output around its trend line. For our sample 
we obtained a positive correlation coefficient, 14 per cent. 


3. It may be due to the fact that our capital/sales ratios are negatively cor- 
related with actual/trend output ratios. For the 54-industry sample, coef- 
ficients of correlation between these ratios are distributed as follows: 


-1,00 to -, 61 (18), -. 60 to -. 21 (16), -. 20 to .19 (13), .20 to , 59 (6), 
.60 to 1.00 (1). 


The distribution suggests that capital/sales ratios are influenced probably 
more strongly by cyclical fluctuations in demand than any other factors. 
However, we cannot estimate normal values of capital/sales ratios without 
knowing the average degrees of excess capacity. 
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ences in cyclical fluctuations in demand as measured by the standard devia- 
tions of the actual/trend output ratio on the d-ratio is not strong. This is 
partly due to the fact that there probably exists a considerable high minimum 
level of the d-ratio for the low concentration group even at near capacity 
production and partly due to the inadequacy of our measure. In any case, 

on the average over the business cycle, percentage net margins tend to be 
substantially lower than their normal long-run level in the absence of such 
cyclical fluctuations. 

(iv) Industrial concentration. Now we come to our con- 
centration thesis. For the 54-industry sample we found that the high con- 
centration group had a significantly positive effect on percentage net margins, 
but the moderate concentration group did not. This finding tallies with Bain's 
previous conclusion. However, with the larger sample statistical evidence 
is not su clear in this respect. Therefore, it is risky to make quantitative 
guesses about the effect of concentration. Nevertheless, some quantitative 
notion is useful. We can probably state as a rough estimate that the high 
concentration group charged, on the average percentage net margins 2 to 3 
percentage points higher than the competitive level. If we compare this 
differential with the sample mean of percentage net margins, 7 per cent, 
we can conclude that it is quite a significant factor in income distribution 
over a period of years.2 Thus, the effect of high seller concentration may 
be quite strong in determining price-cost relationships among industries. 

In contrast, the moderate concentration group did not have any significant 
influence on price-cost gaps as compared with the low concentration group. 

(v) Local-regional markets. The effect of geographical 
market segmentation is estimated to be fairly strong in the 54-industry 
sample, but is reduced to a smaller fraction, positive but not significantly 
different from zero, in our larger sample. Considering the fact, it seems 





1. The group mean of the d-ratio for the low concentration group is 12,3 
per cent for the 110-industry sample. The net effect of the dynamic factors 
may be measured at 4 to 5 per cent in comparison to the actual sample mean 
of percentage net margins, i.e., 7 per cent. Thus, in the absence of these 


dynamic factors, average percentage net margins may have been about 11 to 
12 per cent. 

2. Our net margins are net of interest paid and depreciation, amortization 
and depletion allowances. To the extent that highly concentrated industries 
have faster rates of depreciation and are more dependent on borrowed funds, 
they would have larger percentage net margins gross of these payments. The 
effect of concentration, then, should be higher. Similarly, our capital in- 
vested is net of depreciation reserves. If we had taken gross assets, there 
may have been some differences in statistical results. 

As for the capital/sales ratio, the group average for the low concen- 
tration group was slightly lower than that for the other groups--Low 5l, 
Moderate 62, and High 60 per cent. They are,however, not significantly dif- 
ferent from each other. 


3. All our conclusions are also subject to our particular groupings of in- 
dustries into the three concentration categories. 


4. In the 54-industry sample, more than a half of the competitive industries 
were also in the local-regional market group. Thus, the 54-industry sample 
was biased heavily toward the more concentrated industries. This may ac- 
count for differences in statistical estimates. 
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to be safe to conclude that on the average industries with local or regional 
market control tended to earn a little more than the competitive national 
industries, but their ability to charge higher prices was less strong than in- 
dustries in the high concentration group. 

(vi) Changes in labor productivity. This variable was 
included to test the hypothesis that industries will benefit from faster rates 
of technological progress. As it stands, the coefficients for the two technology 
dummy variables turned out to be not significantly different from zero. Dif- 
ferential changes in productivity did not seem to have had any noticeable ef- 
fect on industries‘ relative profitability. 

How much of the observed variance of percentage net margins among 
industries can be explained by these variables? In the first regression of 
Sarmple A, 62% of the total variance was explained by six independent vari- 
ables; 62% is divided among 4 of these 6 variables as follows: capital/sales 
ratios 27.5%, growth rates 19.1%, high concentration 9.5%, and local-regional 
market 6.5%. Output deviations and moderate concentration made negligible 
contributions. 

In the Regression II of Sample B, 63% of the total variance is explained 
by 7 variables. 63% is divided between capital/sales ratios (20. 8%) and the 
d-ratio (44.4%). Concentration and market variables as well as productivity 
variables helped little in reducing variances. If the gross effect of the d-ratio 
is considered as a combined effect of growth, fluctuations, and concentration, 
we may conclude that the strength of profit rates tending to be equalized among 
industries is not high. The dynamic and market forces outweigh whatever 
tendency there is. 

5. Conclusion. We have set out to see what factors can ac- 
count for differences in percentage net margins among industries--in par- 
ticular, to examine the short-run influence of the familiar classical thesis 
that profit rates tend to be equalized in the economy and to investigate the ef- 
fects of monopoly power on price formation. Our statistical investigation, 
though imperfect in many respects, has revealed that the classical thesis 
can explain only 20 to 30% of actual variances of percentage net margins 
among industries, while the concentration factors may explain another 20% 
and the dynamic factors 20%. The level of percentage net margins which is 
expected to be normal seems to be compatible with the prevailing long-term 
rate of interest. The effects of the concentration factors and dynamic factors 
are to make some industries earn significantly above this normal level of 
profits. In particular, the dynamic factors can have a strong influence on 
price-cost structure. Therefore, it is quite difficult to base any normative 
judgement on actual market performances such as profit rates or price-cost 
ratios. 

B. Cyclical Behavior 

1. Problem. In this section our interest shifts from secular 
to cyclical behavior of price-cost relationships in manufacturing industries. 
We demonstrated earlier that different sectors of the economy are character- 
ized by different patterns of price-cost behavior in the short run as evidenced 
by cyclical movements of percentage gross margins in relation to those of per- 








1. There is a certain intercorrelation between changes in labor productivity 
and industrial concentration. The correlation is mostly due to a close as- 
sociation of low concentration and low productivity rises. 

Technological changes also alter capital/output ratios. This factor 
is too closely intertwined with changes in assets/sales ratios to allow us 
any meaningful analysis of our data. 


404 








YALE ECONOMIC ESSAYS 


centage overheads and that they may be explained for the most part by dif- 
ferences in their marginal cost curves. Are there any similar differences 
in cyclical price-cost behavior among manufacturing industries themselves ? 
If so, what factors can be found to explain such differences? Are differences 
in industrial concentration important in this respect? 

Why are differences in cyclical and short-run price-cost behavior im- 
portant? Do they have any practical significance? To answer this question, 
it is sufficient to refer to the controversy over causes of price inflexibility 
in the depression of the 30's. Gardiner C. Means asserted that rigid prices 
in the economy--mostly of manufactured commodities--were due to growing 
monopoly power of big businesses which administered prices. He presented 
as his evidence relative inflexibility of prices of manufactured goods in 
amplitudes, frequencies, etc., of their changes as contrasted to wide fluct- 
uations of agricultural prioem, It is not necessary to go into the details of 
this controversy here. 

2. Previous Studies. Proponents of the price inflexibility 
thesis usually divide the actual market types into two archetypes--the purely 
competitive market and the oligopolistic market. 2 In the purely competitive 
market, e.g., agriculture, prices are promptly adjusted to changes in de- 
mand; individual producers have little control on market prices. On the 
other hand, in the oligopolistic market, changes in demand will be first met 
by corresponding changes in output; the few firms which control the market 
do not adapt their prices immediately to changes in demand conditions. They 
do not maximize short-run profits but aim to maximize their long-run profits. 
Prices are changed only by discrete steps. The proponents of the price in- 
flexibility thesis believe that in industries with atomistic structures prices 
will react to changes in demand very rapidly just as in agriculture, whereas 
prices in oligopolistic markets will be administered by dominant firms so 
that they become rigid, especially in cyclical downswings. Price behavior 
in the short run is thus considered to be primarily governed by market 
structure with little reference to cost conditions. 

There is little doubt that in agriculture prices, if without government 
intervention, behave exactly as in the purely competitive model. But, as 
we argued earlier, this characteristic should be attributed to the inelastic 
supply of agricultural products in the short run rather than its market struc- 
ture. It is unwarranted to apply a pure analogy from the short-run market 
performances of agriculture to manufacturing industries with different pro- 
duction structures involving different (shorter) time lags for adaptation to 
changes in demand, even if they are highly competitive. 





1. For a fuller discussion of this controversy, see R. Ruggles, op. cit., 
especially pp. 441-464. Also see a review of literature on administered 
prices by Martin Bailey, ‘Administered Prices in the American Economy, "' 
in The Relationship of Prices to Economic Stability and Growth, Compendium 
of Papers Submitted by Panelists / ppearing Before the Joint Economic Com- 
mittee, (Washington, D. C., Government Printing Office, 1958), pp. 89-105. 





2. See for a recent presentation of this type of argument John M. Blair, 
"Administered Prices: A Phenomenon in Search of a Theory, '' American 
Economic Review, XLIX, Papers and Proceedings (May 1959), pp. 431-450. 





3. J. K. Galbriath applied the same dichotomy to examine the efficacy of 
monetary and fiscal policy on controlling business cycles. See his ''Market 
Structure and Stabilization Policy, '' Review of Economics and Statistics, 
XXXIX (May 1957), pp. 124-133. He identified the purely competitive 
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The proponents of the price inflexibility thesis may be expecting that 
the short-run price behavior of the two extreme types of markets result in 
such different patterns of cyclical price-cost behavior as those among dif- 
ferent sectors of the economy. Then, in the atomistic markets, cyclical 
components of percentage gross margins are expected to be very sensitive 
to changes in demand and thus move counter to movements of cyclical com- 
ponents of percentage overheads. On the other hand, in the oligopolistic 
markets, cyclical components of percentage gross margins may even tend 
to change in the same direction as cyclical components of percentage over- 
heads if oligopolistic firms can really change their prices so as to offset 
declining demand. If so, we should expect in a depression such as the years 
following 1929 that cyclical components of percentage gross margins would 
have fallen very sharply in highly competitive manufacturing industries, just 
as in agriculture, and have remained stable or even risen in oligopolistic 
industries. The short-run movements of cyclical components of percentage 
gross margins over such years among industries are, then, closely related 
to the degrees of market competitiveness. 

This logic was followed essentially by Alfred C. Neal who tested 
G.C. Means' monopoly power-rigid price thesis in a similar interpretation. l 
Rather than working with percentage gross margins, Neal took a number of 
4-digit manufacturing industries and compared changes in their absolute 
gross margins per unit of output over a pair of two years (1929-31 and 1929- 
33) with their 1935 Census concentration ratios. He found that concentration 
did have a small but significant influence upon the changes in gross margins, 
which tended to decline least where concentration was high, though ''differ- 
ential price behavior among industries for both comparisons (1929-31 and 
1929-33) is to be explained for the most part by differential unit direct cost 
behavior rather than by concentration. ''“ However, because of his particular 
choice of changes in absolute unit gross margins for his comparison, his 
finding about the significant correlation of gross margins with industrial 
concentration is not conclusive for the cyclical behavior of percentage gross 
margins.3 Neal's study, which has been frequently quoted in discussions of 





markets with "agriculture, bituminous coal mining, forest products, and the 
staple branches of the cotton textile industry. '' According to him, in these 
industries "prices are vulnerable to any reduction in aggregate demand" and 
"there will be immediate adaptation through reduced prices" to a curtailment 
of demand (p. 131). 


1. Alfred C. Neal, Industria! Concentration and Price Inflexibility, (Wash- 
ington, D, C., American Council on Public Affairs, 1942). 





2. Ibid., p. 165. 


3. Should he have used percentage gross margins rather than absolute gross 
margins (per unit of output) for his comparison, he would probably have 
found little correlation between concentration ratios and changes in gross 
margins. According to his definition, his dependent variable, i.e., changes 
in unit gross margins (with price indexes for 1929 at 100) from 1929 to 1931 
or 1933, reduces to the following expression: 





Sm,4) Pete e+] 
I+m, Cc T+m, . 
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short-run price-cost behavior, seems to be the most extensive work in this 
field. The meagreness of analytical, empirical studies in the field attests 
the difficulty involved in making rigorous analysis of short-run price-cost 
behavior and makes further work really desirable. 

3. Empirical Examination. We attempted to examine short- 
run changes in price-cost relationships in manufacturing industries with a 
hope of adding something to our meagre empirical knowledge on this subject. 
Essentially, we made a test of the hypothesis on cyclical behavior of the per- 
centage gross margin which should be expected from the application of the 
dichotomy of market types to manufacturing. The result, though highly 
tentative, is reported below. 

We should expect from the hypothesis that over the cycle cyclical 
components of percentage gross margin and overhead, m, and en» tend 
to move oppositely from each other in atomistic industries, whereas counter- 
movements of m, and e. are less pronounced in oligepolistic industries. 
Actually for manufacturing as a whole we found that estimated cyclical com- 
ponents of m and e_ had a negative correlation of -. 52 over 1947-1956. 
Then, if the hypothesis be true, we should expect that such coefficients of 
correlation, if computed for individual industries over the same period, 
will take significantly larger negative values (in absolute terms) for a group 
of competitive industries than for a group of oligopolistic industries. We 
tested the hypothesis in this form. 

The first procedure was to estimate linear trends for both m and 
e over the period 1948-1956 and to take residuals as estimates of cyclical 
components of m and e. Then, coefficients of correlation between the 
latter two were computed for all industries in our sample which we intro- 
duced in the last section. 

It was found that a serious difficulty was involved in this procedure; 
linear trends do not apply so well to individual industries as to manufacturing 
as a whole, One cause for the departure from linear trends is classificatory 
shifts of firms among industries from time to time. Estimated m, and e, 
are subject to the same "'random" disturbances. Inclusion of these random 
terms in estimated mc¢ and e, tended to bias our correlation coefficients 
upward. The extent of their biasing influence is difficult to guess. However, 
so far as their influence on individual correlation coefficients remains random 
and moderate, true differences in distributions of these correlation coeffic- 
ients within concentration groups should still remain significant, if the hypothesis 
be true. If we find that these distributions are not significantly different from 
each other, we should suspect that the hypothesis is nottrue. The statistical 
result, presented below, suggests the latter conclusion, 

Table 8 summarizes our statistical result by classifying industries 
according to the size of correlation coefficients between estimated m, and 
e. and industrial concentration ratios. 





where m is a percentage gross margin and c average unit direct cost as 
percentage of the 1929 price index. From this it follows that his negative 
correlation between changes in the unit gross margin and the concentration 
ratio does not necessarily imply a negative correlation between changes in 
the percentage gross margin and the concentration ratio, It is quite probable 
that his correlation was predominated by differential behavior of unit direct 
cost among industries. For instance, from 1929 to 1931, unit direct cost 
fell only 5% in the iron and steel industry group, even rose by 5% in the trans- 
portation equipment group, but fell by 28% in both the food processing and 
textile and apparel industry groups--the more competitive segments of the 
manufacturing sector (see R. Ruggles, op. cit., p. 483). 


407 








KAZUO SATO 


TABLE 8 


I'wo-way Distribution of Industries by r(m_, e.) 


and Concentration, 1948- 1956! 














Concentration 
r(m_, e.) Total 
Low Moderate High L-R market 
+ .70 to +1, 00 7 6 7 6 26 
(10) (6) (6. 5) (6) 
+ .20 to + .69 12 6 7 3 28 
(10) (7) (7) (4) 
- .19to+ .19 8 8 7 3 26 
(10) (6) (6. 5) (4) 
- ,.69to- .20 10 5 6 3 24 
4 l 0 l 5 
-1,00 to = .70 (11) (7) (7) (4) 
Total 41 26 27 16 110 





1. Four industries are omitted because of their extreme cyclical fluctuations. 
Numbers in parentheses are those expected when there is no intercorrelation 
between the two variables. 





As it shows, correlation coefficients are considerably biased upwards, 
though there are still enough variations left. The application of the contin- 
gency table test demonstrates that distributions of industries by size of cor- 
relation coefficients are not significantly different among concentration groups 


(x? = 5,05 <%* 057 16.92). Thus, the statistical result, though admittedly 


tentative, may be used as an evidence for rejecting the hypothesis. 

It is probable that by examining individual price-cost behavior in 
more detail we may find stronger evidence. For one such examination we 
turned to inspect data of the early 1930's. After examining percentage changes 
in unit costs, output and prices for major manufacturing industry groups for 
1929-1931, Ruggles concluded that "there does not seem to be any single 
simple explanation that can account for these divergences" between price 
drops and unit direct cost drops of individual groups.* Some groups had 
larger price drops than unit cost drops, while others had smaller price drops 
than cost drops from 1929 to 1931. 

On the basis of Statistics of Income data, we computed changes in the 
percentage gross margin for eleven major manufacturing groups for the same 
period.* For manufacturing as a whole the percentage gross margin showed 








1. R. Ruggles, op. cit., p. 483. 


2. For the underlying data, see Statistical Appendix of my dissertation. 
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a small fall from 1929 to 1930 and then leveled off to 1931. When we move 
to more disaggregated data, we find that m did decrease from 1929 to 1930 
for all groups but one--Food, Beverage and Tobacco combined. In the last 
group m increased from 18.7% to 20.2%. From 1930 to 1931 five groups 
including the Food group increased their percentage gross margins (Textile- 
Apparel, Leather, Rubber, Chemicals including Petroleum Products), 

while the other six had continually declining percentage gross margins 
(Lumber-Furniture, Paper, Printing and Publishing, Stone, Metals). It is 
of interest to note that four of the first five groups are consumer non-durable 
industries. In the Food group, demand was cyclically least flexible and the 
recovery of output began in 1932, a year ahead of general recovery in 1933. 
In the other three consumer-goods industries sharp contractions of demand 
from 1929 to 1930 slowed down in 1931. The Chemicals group was an only 
exception. In the last six groups percentage gross margins continued to de- 
cline from 1929 to 1931. Four of them are durable-goods industries, whose 
demand continued to contract from 1929 to 1931 with no slackening in pace. 
Demand for products of the Paper and Printing-Publishing groups behaved 
similarly over the period. 

Generalizations are always hazardous, but in this case it seems that 
cyclical flexibility of demand was closely related to the downturn and upturn 
of the percentage gross margin. If we compare the 1929-1931 period with 
the postwar period, a peculiar coincidence shows itself up. A majority of 
industries in the Food-Beverage-Tobacco group had very high correlation co- 
efficients between estimated m, and e_ for the period 1948-1956; in these 
industries percentage gross margins tended to move very closely with per- 
centage overheads over the cycles. The close association between them does 
not seem to be due to defects in data, For the sake of completeness, we 
classified industries according to their 1929-31 behavior of the percentage 
gross margin and tabulated them in Table 9 below. 


TABLE 9 


Two-way Distribution of Industries by r(m_, e ) 


c 
and Industry Groups, 1948-1956 














Textile-Apparel, Lumber-Furniture, 
Food, Rubber, Leather, Paper, Printing, 
Industry Beverage, Chemicals, Petro- Stone, Metals, 
Group Tobacco leum-Coal Products Misc. Manufactures Total 
Changes in 
m, 1929-31 ich sad °F 
r(m ,€ ) 
Cc ¢ 
+ .70 to +1,00 12 4 10 26 
+ .20to+ .69 1 ll 16 28 
- .19to + .19 2 ll 13 26 
- ,69to- .20 0 ll 24 
-1,00to- .70 0 l 5 6 
Total 15 31 64 110 
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It is apparent that the Food-Beverage-Tobacco group did behave quite 
differently from all other groups combined, The result cannot be explained 


yy a simple coincidence, Admittedly cyclical behavior of price-cost relation- 
ships is a complicated matter. It is extremely difficult to explain it fully 

in terms of other economic variables. They are influenced simultaneously 

by a host of diverse factors and we may never be able to disentangle them 
from such aggregative data as we have here relied on. However, our tenta- 
tive investigation suggests that we should look for such factors not in in- 


dustrial concentration and a naive dichotomy of market types, but rather in 
cyclical variability of demand and producers' adaptation of their price-output 
relationships. 

4. Conclusion. We have made statistical examinations of the 
hypothesis that cyclical price-cost behavior is somehow or other related to 
market structure or industrial concentration. We can draw a conclusion, 
though of tentative nature, that short-run movements of the percentage gross 
margin vis-a-vis the percentage overhead do not seem to lend support to this 
hypothesis as far as manufacturing industries are concerned, 


Appendix: The Interindustry Profit and Wage Differentials 

1, Problem. We discussed, in Section 3, interindustry dif- 
ferences in price-cost relationships. Our primary interest was in the price- 
cost gap rather than in price behavior and cost behavior themselves. Changes 
in unit cost of production are governed by technological changes which alter 
factor proportions and by changes in market prices of input factors. Prices 
of raw and intermediate materials which one industry purchases from others 
are determined by particular price-cost relationships and cost behavior in 
other industries which supply them. The purchasing industries have little 
control of their prices except in strong cases of monopsony and oligopsony. 
These input prices may be assumed to be fairly flexible and responsive to 
changes in cost conditions and/or demand conditions. 

There, however, is one factor of production which does not conform 
very well to this general pattern. It is labor. Imperfection of the labor 
market is well recognized. Wage rates are believed to be influenced by in- 
stitutional characteristics of employing industries as well as those of em- 
ployees. Prices of labor are not determined by purely impersonal market 
forces of dernand and cost alone. They are under the influence of a host of 
institutional and dynamic factors. In discussing intertemporal variations in 
the interindustry wage structure, previous writers emphasized the importance 
of differential effects of changes in labor productivity, competitiveness of 
product markets, profitability of industries, unionism and unionization, and 
growth of industries. So far as competitiveness of product markets and prof- 
itability of industries have differential influences on variations in the wage 
structure over time, we must expect a certain degree of interdependence be- 
tween price behavior and cost behavior among industries. In this appendix 
we shall examine this interdependence, 

2. Previous Studies. In the past decade a number of empir- 
ical studies were published which examined the differential impact of these 
variables on variations in the interindustry wage structure. Some of them, 
Dunlop and Garbarino among others, 2 stressed the potential importance of 








1. For a detailed reference, see e.g., Clark Kerr, "Wage Relationships -- 
the Comparative Impact of Market and Power Forces," in J.T. Dunlop, ed., 
The Theory of Wage Determination, (London, Macmillan, 1947), pp. 173-193. 





2. See John T. Dunlop, "Productivity and the Wage Structure, "' in Income 
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changes in labor productivity in influencing changes in the wage structure. 
Starting with a simple premise that differential changes in labor productivity 
--measured in terms of output per manhour--would lead to differential de- 
creases in unit cost, which must be passed on either to consumers as re- 
duced prices (or improved product quality), to producers as higher profits, 
or to labor as increased wages, they argued that differential changes in 
labor productivity would influence intertemporal variations in the interin- 
dustry wage structure, the degree of the influence depending on competitive- 
ness of product markets which would control the firms' ability to keep 
prices from falling so that any gains in productivity may be left to be split 
between labor and management, and on the degree of union organization which 
would determine labor's strength in capturing productivity gains. Their 
statistical tests, based on pre-World War II data, emphasized the importance 
of differential movements in productivity and differences in industrial con- 
centration ameng industries in influencing variations in the interindustry 
wage structure,* while the importance of unionism in this connection was 
not conclusively established, 2 

The basic mechanism envisaged by these writers is that the gains in 
productivity have to be passed on to consumers in competitive industries, 
whereas they can be retained and shared in some proportion between workers 
and employers in oligopolistic industries. 3 Such a mechanism is believed 
to describe actual differential variations in the interindustry wage structure 
fairly well. High productivity increases, usually coupled with expanding 
output and employment, tend to make industries more profitable and to put 
them in a position to afford a generous wage policy. These prosperous in- 
dustries set the pattern of wage increases which will be followed by other less 
prosperous industries. 

In these discussions changes in productivity are given a dynamic role 
in influencing variations in the interindustry wage structure. Gains in pro- 





Employment and Public Policy, (New York, W.W. Norton and Co,, 1948), 
pp. 341-362; Joseph Garbarino, "A Theory of Interindustry Wage Structure 
Variation, '' Quarterly Journal of Economics, LXIV (May 1950), pp. 282-305, 








1. Garbarino, op. cit., pp. 298-299. 

2. Contrary to this conclusion, A. M. Ross and W. Goldner concluded that 
"unionization is a source of wage advantage.'' See their ''Forces Affecting 
the Interindustry Wage Structure, '' Quarterly Journal of Economics, LXIV 
(May 1950), pp. 254-281. The article discussed, in addition to the effect of 
unionization, the original level of earnings, the proportion of labor cost in 
total value of product, concentration, and employment changes. 





3. Later studies challenged the validity of the association between produc- 
tivity differentials and interindustry wage differentials. See e.g., F. Myers 
and R.L. Bowlby, ''The Interindustry Wage Structure and Productivity, "' In- 
dustrial and Labor Relations Review, VII (October 1953), pp. 92-102, and 
Doris Eiseman, "Interindustry Wage Changes, 1939-1947, '"' Review of Eco- 
nomics and Statistics, XXXVIII (November 1956), pp. 445-448, 











4. For a more detailed description of this mechanism, see Lloyd G, 
Reynolds, ''Wage Behavior and Inflation: An International View,'"' in Wages, 
Prices, Profits and Productivity, (New York, The American Assembly, 
Columbia University, 1959), pp. 109-136, especially pp. 120-122 and pp. 
126-127. 
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ductivity are divided among consumers, producers and employees. Their 
relative shares are considered as determined primarily by the degree of 
product market imperfection and only to a minor extent by the degree of 
inion organization. We, however, found that there is some doubt on the 
thesis that interindustry differentials in profitability are influenced by dif- 
ferential changes in productivity. A question may be raised that, if our 
previous finding is true, the mechanism described above may not be a true 
description of interindustry wage behavior. The statistical examination of 
this question is undertaken in the rest of the present appendix. 
3. Empirical Examination. 

(i) Sample. Our basic inquiry centers on the produc- 
tivity-competitiveness-profitability-wage variation thesis. To perform 
statistical tests on this hypothesis, we made use of our industry rates of 
return as a measure of the profitability of industries. To match our in- 
dustry classification system, we combined Bureau of Labor Statistics in- 
dustry data on average hourly earnings and employment of production workers 
into comparable groupings.” We obtained wage and employment data for 77 
such manufacturing industries for 1947 through 1957 and 99 for 1951 through 
1957, 2 Other data were already introduced in this study. 

(ii) Statistical approach. In carrying our statistical tests 
on variations in the interindustry wage structure, there is a technical dif- 
ficulty. The imerinanetey wage relationships remain very stable over a con- 
siderable length of time.’ Average hourly earnings in different industries 
tend to move closely together from year to year, reflecting the effect of ag- 
gregative fluctuations in demand and of the imitative process of wage advances. 
Changes in average hourly earnings contain a portion which is due to this over- 
all effect. If we take percentage changes of average hourly earnings (as 
Dunlop and Garbarino followed) over a period of years, we assume implicitly 
that the overall factors tended to alter interindustry wage levels in proportion 
to their original levels of earnings and that factors influencing variations 
within the wage structure had differential effects which can be correctly meas- 
ured also by percentage changes from the original levels. Considering the 





1. Wage and employment data were collected from Bureau of Labor Statistics, 
Individual Historical Summary Tables on Employment and Earnings. Aver- 
age hourly earnings are still the best available, even though imperfect, meas- 
ure of wage levels. 





2. For the list of industries included in the sample, see Statistical Appendix. 


Four industries were combined into two due to the unavailability of separate 
figures. It is possible that average hourly earnings in our sample change be- 
cause of shifts in the industry mix within our industries. In most cases, 
however, average hourly earnings in 4-digit industries within larger industry 
groups were closer to each other within groups than among groups. The er- 
rors due to aggregation are believea not to be important. Our statistical 

test reported below is based on the smaller 77-industry sample. The con- 
clusions, however, do not seem to be affected by this choice. 


3. Its stability was discussed by Sumner Slichter, "Notes on the Structure 

of Wages, "' Review of Economics and Statistics, XXXII (February 1950}, 

pp. 80-91. The long-run comparison on a larger sample was made by Donald 
Cullen, ''The Interindustry Wage Structure, 1899-1950, "' American Economic 
Review, XLVI (June 1956), pp. 353-369. 
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importance of the original levels of earnings, Ross and Goldner took abso- 
lute changes in average hourly earnings. ! Their choice presupposes the 
prevalence of the across-the-board type of wage advances so that workers in 
different industries tended to obtain the same constant absolute changes in 
wages which may be ascribed to the overall effect. Depending on which de- 
finition we follow, we may arrive at entirely different interpretations of the 
same facts. Suppose, for instance, over the particular period, average 
hourly earnings in different industries tended to increase by the same per- 
centage from their original levels. According to the first definition, this 
movement shows up as no difference in interindustry wage variations; where- 
as by the second definition, low-wage industries have smaller increases in 
wages than high-wage industries after allowing for the overall effect. If we 
are to test the effect of a variable, say industrial concentration, on the inter- 
industry wage variations, the absolute-change approach may support the 
hypothesis, while the relative-change approach will reject it. 

Actually over our period, 1947-1957, average hourly earnings in our 
sample of industries tended to increase by more or less constant absolute 
amounts from 1947 to 1952. The interindustry wage structure thus tended to 
narrow considerably. But from 1952 to 1957 low-wage industries tended to 
lag behind the pace of wage advances in high-wage industries. Thus, the 
wage structure was widened again. The divergence of wage behavior over 





1. See Ross and Goldner, op. cit., p. 257 ff. 


2. Figure 3 shows movements of average hourly earnings in our sample of 
77 industries during 1947-1957. These industries are divided into 1l ranges 
by the level of average hourly earnings for each year and range medians are 
plotted in the figure. The upper half of the sample continued to rise from 
1947 through 1957, whereas the lower half kept pace till 1952 but then began 
to lag. See the summary table below 

in which the differences between medians 
of the upper extreme range (I), the 
middle range (VI), and the lower ex- 
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the post-war period suggests that we would obtain different statistical re- 
sults from the two approaches depending on choices of years for comparison. 
The results would be of doubtful quality. To avoid this technical difficulty, 
we adopted the partial rank correlation approach. 

The interindustry wage structure tends to remain stable over a period 
of years. To begin with, the composition of employment by skill, occupa- 
tion and sex within individual industries is stable. Aggregative fluctuations 
in employment, changes in cost of living, the leader-follower pattern of wage 
increases, and downward inflexibility of wages all contribute to the short- 
run stability of the wage structure. Indeed, the original levels of earnings 
are the most important determinant of the wage structure at the end of the 
period. For our 77-industry sample, the coefficient of rank correlation 
(Kendall's tau) between the 1947 and the 1957 wage structures is. 75,1 

If the wage structure changed very little over a period, we may con- 
clude that these "binding forces'' were strong enough to preclude any in- 
fluence of other variables which are expected to have differential effects on 
the interindustry wage structure. The latter effect, then, should be meas- 
ured by the degree of change in the wage structure from its original position. 
The influence of the original wage structure must be eliminated to evaluate 
the importance of other variables influencing interindustry wage yariations. 
Partial rank correlation is the technique which we should follow. 

(iii) Variables. For the actual test we ranked average 
hourly earnings of 77 industries for 1947 (abbreviated as w-47) and for 1957 
(w-57). To measure the effect of relative profitability of industries on wage 
variations, we computed unweighted averages of rates of return (before tax) 
on capital invested during the period, 1948-1956, for individual industries 
(r) and ranked them similarly. They are regarded as having influenced the 
1947 wage structure to get at the 1957 wage structure. To test for the effect 
of labor productivity changes, we ranked output per manhour, 1954 relative 
to 1947 (Q/L, 54/47), for individual industries. (Correspondingly, we se- 
lected the 1955 wage structure for the comparison.) In addition, 1954 con- 
centration ratios (c.r. -54) were ranked as a measure of competitiveness 
of product markets. Also percentage changes in total production-worker 
manhours for individual industries were computed between 1948 and 1956, 
which are two prosperous years in our period, and ranked to measure sec- 
ular changes in employment (m.h., 56/48). 3 

(iv) Statistical test. Simple and partial rank correlation 
coefficients (all Kendall's tau) among our variables are presented in Table 
ll. There is a high degree of dependence of the 1957 interindustry wage 
structure on the 1947 wage structure. In evaluating the effects of any other 
variables on variations in the 1957 relative wage structure from the 1947 
structure, this fact must be taken into account. 

(a) Profitability. Let us first examine the effect of 

average rates of return on capital. The interindustry rate-of-return structure 





1. Spearman's rho gives a higher coefficient of .90. 


2. See Maurice G. Kendall, Rank Correlation Methods, 2nd ed., (New York, 
Hafner Publishing Company, 1955). 





3. Because of the unavailability of employment figures, 8 industries were 
eliminated from our 77-industry sample, reducing the number of industries 
to 69. All correlation coefficients involving m.h., 56/48, were computed 
on the 69-industry sample. Correlation coefficients between w-47 and w-57 
and between w-57and ¥F are .795l1 and . 3818 respectively. 
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TABLE 11 


Simple and Partial Rank Correlation Coefficients Among 
the Interindustry Wage Structure and Related Variables, 1947-1957 








m.h. w-55 w-57 fr c.r. Co Fe Q/L 
56/48 48-56 -54 +w-47 54/47 
Simple Correlation 
w-47 .3683 .7990 .7520 .2212 .15257 -. 0440%* 
w-55 . 0270* 
w-57 . 4071 3014 .2348 .6131 
r . 3987 18574 .2299 .1008* 
c.r. -54 . 2011 
w-47 .6700 .4025 
+m.h., 56/48 
Partial Correlation 
w-57(w-47) . 2007 -2101 .18377 
w-55(w-47) .1044* 
w-57(w-47+c. r.) . 2086 
r [c.F.) . 0659%* 
w-57(w-474+m. h. ) 16516 





Not significant at the one per cent level. 
# Not significant at the one per cent level but significant at the five per cent 
level. 
(The standard error for the population with tau = 0 is .0777.) 





has a positive coefficient of rank correlation (. 22) with the 1947 wage struc- 
ture and a higher coefficient (. 30) with the 1957 wage structure. The partial 
correlation coefficient of rank order between the rate-of-return structure 
and the 1957 wage structure net of the effect of the 1947 wage structure turns 
out to be .21. The coefficient is not very high but yet is significantly differ- 
ent from zero at the 1% level of significance. It suggests that industries 
which had rates of return above average during the period tended to improve 
their employees' earning position, whereas industries which suffered from 
chronically low rates of return tended to deteriorate their workers' earning 
standing. 1 





1. Figure 4 presents graphically the association of the level of wages and 
rates of return during the two sub-periods, 1948-51 and 1953-56. Our sample 
of 77 industries is divided into low-wage, medium-wage and high-wage groups 
(with approximately equal numbers of industries) according to average rank- 
ings of individual industries with respect to average hourly earnings in the 
two sub-periods. Then, each group is rearranged by their rates of return 
(averaged for each period). Curves in the figure above are cumulative dis- 
tributions by employment for thethree groups. Low-wage industries, pre- 
dominantly producing consumer non-durables, had definitely lower rates of 
return. But medium-wage and high-wage industries were not significantly 
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(b) Labor productivity. To be more comparable with 
Census production indexes available for 1954 relative to 1947, the 1955 wage 
structure was compared with the 1947 wage structure. The simple correla- 
tion coefficient of the 1954/47 labor productivity rankings is -.04 with the 
1947 wage structure and . 03 with the 1955 wage structure. With the effect 
of the 1947 wage structure eliminated, the partial correlation coefficient be- 
tween productivity gains and the 1955 average hourly earnings is improved 
to .10, But this is not significantly different from zero at the 1% level for 
our sample size. We may conclude that though productivity gains may have 
had a positive effect on variations in the relative wage structure over the 
period, it is not important enough to be comparable with the net association 
of the rate-of-return structure with variations in the interindustry wage struc- 
ture.! Moreover, it must be noted that average rates of return were not 
significantly related to labor productivity changes. 

(c) Concentration. Industrial concentration was ex- 
pected to have a positive effect on interindustry wage variations through in- 
fluencing employers’ ability to capture productivity gains for their own 





different from each other. As the high-wage group includes industries of 
the largest size in our sample, namely the iron and steel industry and the 
automobile industry, the proportions of employment among the three groups 
were roughly 40% (high-wage), 25% (medium-wage) and 35% (low-wage) in 
1948. 
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1. This finding does not imply that changes in productivity are not an im- 
portant dynamic determinant of the relative wage structure. On the con- 
trary, we can probably demonstrate, data permiting, that differential changes 
in productivity are a very important factor in exercising strong influences 

on economic attributes, including wage rates paid, of individual firms in the 
same industry. 

It must also be pointed out that the conventional measure of productivity 
--output per manhour--is not a highly relevant variable in our context. As all 
input prices are subject to constant change, relative changes in labor produc- 
tivity alone are by no means an accurate indicator of relative cost pressures 
on the profitability of different industries. Productivity changes should be 
measured in a way different from the present practice if we really intend 
to measure their effects. 
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and their employees' benefit. Changes in output per manhour have been 
proven not to be a significant factor in interindustry wage variations. Yet 
competitiyeness of product markets can be expected to remain an important 
variable. The concentration-ratio rankings have a positive correlation both 
with the 1947 wage structure (.15) and the 1957 wage structure (. 23). The 
net effect of the concentration rankings on the 1957 wage structure is meas- 
ured by the partial correlation coefficient of .18, which is not significant on 
the 1% level but is significant at the 5% level. Highly concentrated industries 
tended to have somewhat higher average hourly earnings in 1947 on the aver- 
age and tended to improve them faster than less concentrated industries which 
were originally in a similar position. To take into account this positive ef- 
fect of industrial concentration on the interindustry wage structure in assess- 
ing the net effect of profitability, a combined rank order of concentration and 
the 1947 wage structure were correlated with the 1948-56 average rate-of- 
return structure. The resulting partial rank correlation coefficient, .2l, is 
about the same as the one computed before without concentration explicitly 
taken into account in spite of a positive correlation (.19) between rates of re- 
turn and industrial concentration. 

(d) Changes in employment. Percentage changes in 
employment from 1948 to 1956, when ranked, turned out to be very strongly 
correlated with both the original and terminal wage structures and the rate- 
of-return structure. The rank correlation coefficients are .37, .4l, and 
. 40 respectively. The net effect of employment changes on the wage struc- 
ture when the original level of earnings is taken into consideration, is meas- 
ured by a much smaller coefficient of . 20 (significant at the 1% level). The 
high correlation between changes in employment, 1948 to 1956, and the orig- 
inal 1947 wage structure suggests that patterns of expansion in industrial 
employment among manufacturing industries must have remained more or 
less similar before and after 1947. We suggested earlier that differential 
rates of growth in industrial production tend to have a substantial positive 
effect on relative prosperity of individual industries. The high correlatiun 
(. 40) between employment changes and rates of return during the period 
1948-56 reaffirms this point. A question may be raised as to whether the 
positive effect of interindustry wage structure is entirely due to this growth 
influence acting on profitability and wage changes simultaneously. To test 
such a hypothesis, rankings of employment changes and those of 1947 aver- 
aged hourly earnings are added together and reranked. Then, we computed 
a partial rank correlation coefficient between the rate-of-return structure 
and the 1957 wage structure with respect to this new rank order of employ- 
ment changes and initial relative wages. The coefficient turned out to be 
.17, somewhat lower than before but yet significant at the 5% level. 

4. Interpretation of Statistical Findings. Through the eval- 
uation of these rank correlation coefficients we can observe certain broad 
relationships among these variables. Oligopolistic industries tend to have 
higher rates of return over the cycles and to pay better wages to their workers. 
If dernand for their products is also rising at a rapid rate, they will be bene- 
fited from more favorable financial positions and will be able to afford to in- 
crease wage rates for their employees. Wage advances are necessary in 
any case to recruit new workers with good skill into the expanding industries. 
During the period, 1948-1956, changes in labor productivity seem to have had 





1. Industrial concentration is an important factor in determining the long-run 
profitability of industries, as we saw earlier. In addition, concentration is 
also correlated with the extent of unionism. See Garbarino, op. cit., p. 302. 
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a limited effect on industries’ profitability as well as on rates of wage in- 
creases. Oligopolistic firms tended to maintain their relative financial 
superiority with or without productivity gains. Workers in oligopolistic 

and usually heavy industries tend to earn high wages in any period. These 
industries tend to set the pace of wage advances and other more competitive 
and/or stagnating industries follow their patterns. If increases in wages 
assume the across-the-board type, low-wage competitive industries will ex- 
perience above-average increases in their wage cost per unit of output, | 
Because their markets are competitive, increases in wage cost tend to de- 
teriorate profitability of these industries. Their weakened financial standing 
makes employers in these industries mcre reluctant to grant their workers 
further wage increases. 

If this brief discussion describes the basic mechanism which operated 
in American manufacturing in recent years, we should expect the following 
wage behavior in the post-war period. In the earlier part of the period, ag- 
gregate demand was strong and spread over all manufacturing industries 
more or less alike. Wages increased rapidly in all industries in more or 
less equal absolute amounts from year to year; the interindustry wage struc- 
ture narrowed considerably. But in the later part of the period, when growth 
in aggregate demand slackened and influenced some industries more than 
others, strong oligopolistic and growing industries tended to maintain their 
profitability and at the same time to continue to make wage increases at 
similar paces as before. On the other hand, more competitive industries 
and those with less rapid rates of growth could not keep pace with these pat- 
tern-setting industries; both their rates of profit and wage rates tended to lag 
behind. Actual data are consistent with this argument. 

5. Conclusion. Our statistical test shows that for the period, 
1947 to 1957, there was some influence of profit differentials among industries 
on wage differentials, while differential movements of labor productivity had 
little influence on differential changes in hourly earnings. Industrial con- 
centration had a small positive effect on wage changes. The most significant 
factor in influencing the interindustry wage structure through this period is 
found to be differential changes in employment among industries. However, 
after all other influences are taken into account, it is to be noted that inter- 
industry profit differentials still have some effect on changes in interindustry 
wage differentials. 





1. To the extent that changes in labor productivity are associated with com- 
petitiveness of product markets, as during 1947-54, these wage cost in- 
creases are stronger. 


2. A similar hypothesis was presented by Charles L. Schultze, Recent In- 
flation in the United States, Study Paper No. 1, Joint Economic Committee, 
Congress of the United States, (Washington, D. C., Government Printing 
Office, 1959). He sought for the explanation of the 1955-57 inflation in an 
uneven distribution of excess demand among industries. Should wages be re- 
sponsive to excess demand and inflexible downwards, then wages continue to 
rise even if aggregate demand slackens as long as there remain excess de- 
mands for some industries. 
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TABLE 1 


Statistics of Income Industry Classification, Concentration Ratios 





and Types of Markets 


SOI = Statistics of Income Industries 











SIC = Standard Industrial Classification Industries 
CR = Concentration Ratios in % (weighted averages of 4-digit ratios - 
4 largest companies' sales) 
M = Type of Market (R-regional, L-local, otherwise national) 
SOI CR M SIC Name 
191 10 L 2081 Nonalcoholic beverages 
192 28 R 2082, 2083 Malt and malt liquors 
194 38 2084 Wines 
195 64 2085 Liquors, distilled, rectified, etc. 
201 7 201 Meat products 
202 27 202 Dairy products 
203 33 203 Canning and preserving 
204 32 204 less 2043 Grain-mill products exc. cereal 
preparations 
205 30 L 205 Bakery products 
206 68 206 Sugar 
207 40 207 Confectionery 
208 88 2043 Cereal preparations 
209 42 209 Miscellaneous food preparations 
212 44 2121 Cigars 
219 77 2111, 2131, 2141 Other tobacco manufactures 
221 32 2211, 2212, 222 Yarn and thread mills 
222 27 2213 Broadwoven fabrics (woolen & worsted) 
223 18 2233 Broadwoven fabrics (cotton, etc.) 
224 13 2241 Narrow fabrics 
225 16 225 Knit goods 
226 25 2261, 2216 Dyeing and finished textiles 
227 54 227 Floor coverings 
228 35 228 Hats, exc. cloth and millinery 
229 33 229, 2234 Other textile-mill products 
231 16 231, 232 Men's and boys' clothing 
233 9 233, 234, 236 Women's clothing 
235 7 2351 Millinery 
237 4 2371 Fur goods 
238 24 238 Other apparel and accessories 
239 26 239 Other fabricated textile products 
241 8 L 2411, 242 Logging camps, sawmills, planing 
mills, etc. 
243 13 243 Millwork, etc. 
244 23 R 244 Wooden containers 
249 16 249 Other wood products 
251 7 251, 252, 253 Household, office, public building, 
and professional furniture 
254 18 2541 Partitions, shelvings, etc. 
256 23 256 Window and door screens 
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339 
341 
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343 


344 
346 
347 
348 
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351 





CR M SI¢ Name 
34 259 Other furniture and fixtures 
23 261 Pulp, paper and paperboard mills 
28 2661, 267 Paper bags, paperboard containers 
and boxes 
3 2641, 2651, 269 Pulp goods and miscellaneous 
converted paper products 
18 L 2711 Newspapers 
29 2721 Periodicals 
25 273 Books 
Ll 2751,2761, 2771 Commercial printing incl. litho- 
graphing 
21 L 2741, 278, 279 Other printing and publishing 
45 281 Industrial inorganic chemicals 
62 282 Industrial organic chemicals 
32 283 Drugs and medicines 
65 284 Soap and glycerin, etc. 
29 285 Paints, varnishes, etc. 
18 2893 Perfumes, cosmetics, etc. 
3 ( R 287 Fertilizers 
47 288 Oils and fats 
45 286, 289 less 2893 Other chemical products 
33 2911 Petroleum refining 
48 R 293, 295, 299 Other petroleum and coal products 
} 3011 Tires and inner tubes 
33 3021, 3031, 3099 Other rubber products 
18 3111 Leather, tanned, etc. 
29 314 Footwear, except rubber 
24 31 less 3111 and Other leather products 
68 $211,322, 3231 Glass and glass products 
31 R 3241 Cement, hydraulic 
29 R 325 Structural clay products 
47 3 2¢ Pottery and related products 
¢ R 27 Concrete, gypsum and plaster products 
12 3281 Cut-stone and stone products 
49 329 Abrasives, asbestos and other non- 
metallic products 
5¢ 331 Blast furnaces, steelworks and 
rolling mills 
29 L 332 Iron and steel foundries 
68 333, 334,335 Smelting and refining of nonferrous 
metals 
22 3361 Nonferrous foundries 
37 339 Other primary metal products 
3411 Tin cans and other tinware 
8 342 Cutlery, etc. 
9 R 343 Heating apparatus and plumbing 
supplies 
19 344 Fabricated structural metal products 
15 346 Metal stamping, coating and engraving 
20 R 3471 Lighting fixtures 
19 348 Fabricated wire products 
2° 349 Other fabricated metal products 
62 351 Engines and turbines 


420 








SOI CR M SIC Name 





352 55 352 Agricultural machinery and tractors 

353 24 353 Construction and mining machinery 

354 17 354 Metalworking machinery 

355 24 355 Special industry machinery 

356 30 356 General industry machinery 

357 64 357 Office and store machines 

358 44 358 Service-industry and household 
machines 

359 22 L 359 Machine parts and machine shops 

361 50 361 Electrical generating, etc., ap- 
paratus 

362 50 3621 lectrical appliances 

363 48 3631 Insulated wire and cable 

364 62 3641 Electrical equipment for vehicles 

365 83 3651 Electric lamps 

366 24 3661 Radios, radar, TV, etc. 

367 78 366 less 3661 Other communication equipment 

369 60 369 Other electrical machinery 

372 47 372 Aircraft and parts 

373 40 373 Ship and boat building and repairing 

374 76 374 Railroad equipment 

375 50 3751 Motor cycles, bicycles, etc. 

379 38 3799 Transportation equipment, not 
elsewhere classified 

381 74 3711, 3712,3713,3715 Motor vehicles incl. bodies, truck 
trailers 

384 74 3714, 3716 Motor vehicle parts, etc. 

391 -- 1911,195l Guns, howitzers, etc., inc. small 
arms 

396 == 1961 Small arms ammunitions 

399 -- 192,193,194,199 Other ordnance and accessories 

401 38 38 less 387 Instruments, professional, photo- 
graphic, etc. 

407 43 387 Watches and clocks 

411 36 391 Jewelry, silverware, etc. 

412 14 3961 Costume jewelry 

413 8 3971 Fabricated plastic products 

419 -- 39 less 391, 3961, Other manufacturing industries, not 

3971 elsewhere classified 





Not Allocables (200, 220, 230, 270, 280, 340, 350, 360) 


Source: SOI Industry Classification based on files of the Internal Revenue 
Service Statistical Division 
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